
>l«NOW FLYING OR SOON TO FLY FOR: Braniff, Chicago & Southern, 
Continental, Delta, Hawaiian, National, United. 

FOREIGN AIRLINES: Aeronaves de Mexico, Aero 0/Y (Finland), 
Aerovias Venezolanas ( AVENSA), AliUilia (Italy), CMA (Mexico), 
('.ruzeiro do Sul (Brazil) Real (Brazil) JAT (Yugoslavia), KLM 
Royal Dutch, PAL Philippine, Republic of Indonesia. 
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M any of the top honors in the twin-engine 
transport field are going to Consolidated 
Vultee’s new 44-passenger liner, the Convair 
340. 

Goodyear Single Disc Brakes and Main Wheels 
are 100% standard equipment on the Convair 
340 — the bright new star which is being flown 
by so many airlines* today. 

This brake was selected for the fast and power- 
ful Convair 340 because of its dependability; 
because it’s slip-stream cooled— won’t burn up 
tires, tubes and linings. 

Single Disc Brakes and Wheels are but two of 
many Goodyear Aviation Products which are 
serving aviation today. Goodyear has been con- 
tributing to aviation progress since 1909 — 
pioneered many major advances in tires, tubes, 
brakes, wheels and other products for the air- 
craft industry. 

Goodyear, Aviation Products Division 
Akron 16, Ohio or 
Los Angeles 54, California 


We Ihtnk you'll IHo THE GOODYEAR TELEVISION FLAYHOUSE-eyery olher Suoday-NBC TV Nelworii 




PUSH! ... FLASH! ... FLASH! .. . 

LOS ANGELES ... IN ORDER TO OFFER A MORE COMPREHENSIVE 
AND COMPLETE SERVICE TO THE AVIATION INDUSTRY IN THE FIELD 
OF PLASTIC GLAZING MATERIALS, THE SWEDLOW PLASTICS 
COMPANY ANNOUNCES THE ACQUISITION OF THE FACILITIES, 
PERSONNEL, METHODS, TECHNIQUES AND ENGINEERING SERVICES OF 
THE SIERRA PRODUCTS COMPANY OF LOS ANGELES, CALIFORNIA. 

THE SIERRA PRODUCTS COMPANY HAS FOR THE PAST FIVE YEARS 
BEEN ENGAGED IN ORIGINATING AND DEVELOPING PRODUCTION 
TECHNIQUES FOR THE FABRICATION OF SIERRACIN POLYESTER 
MATERIALS. THESE NEW PLASTIC MATERIALS ARE FINDING INCREASING 
USAGE FOR TRANSPARENT APPLICATIONS THAT REQUIRE 
RELATIVELY CRAZE-RESISTANT MATERIALS. 

THE SWEDLOW PLASTICS COMPANY WILL CONTINUE TO EXPAND 
AND IMPROVE FABRICATION METHODS AND TECHNIQUES 
FOR POLYESTER MATERIALS, AND ITS ENGINEERING SERVICES 
WELCOME THE OPPORTUNITY TO ASSIST YOU IN SELECTING THE 
PLASTIC GLAZING MATERIAL BEST SUITED FOR YOUR APPLICATION. 



Today’s machines . . . automobiles or aircraft . . . con- 
veyors or combines . . . recording instruments Or radar 
installations . . . require accurate, low friction support 
for their moving parts. Where ball bearings are best for 
this job, the best ball bearings are New Departures, be- 
cause of the highest quality standards in the industry. 
For many New Departure bearings the diameter and 
roundness of the halls are held within the limits of a few 
millionths of an inch. And other parts of the bearings 
. . , rings, races, separators and seals . . . must pass 
batteries of scientific inspection devices and skilled 
operators, before and after assembly. 

If an application calla for ball bearings of pre-determined 
accuracy and life expectancy, install New Departures. 
Keep your eye on the ball to be sure of your bearings! 



NEW DEPARTURE -DIVISION OF GENERAL MOTORS- BRISTOL, CONNECTICUT 



Truly all-purpose, PROTO's 

snips fill the needs of j>ractically 
all industries, mechanics an^ 
craflsmen. Four basic styles cut 
hundreds of materials. And you 
get true professional qiialily in 
PROTO snips! They give smooth, 
fast, accurate cuts., .produce better 
finished work, clean and unbent 
...have great strength and tough, 
ness. ..are sturdilv built. Buy these 
professional, all-purpose snips 
from your PROTO dealer. Send 


PLOMB TOOL COMPANY 
2221Y SsnuiFeAve. 
LosADgelcsS4, Cal. 



Eastern Factory— Jamestown, 
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Backing up everything we make««« 
AiRESEARCH WORLD-WIDE SERVICE 


Today, AiResearch is producing more than 750 indi- 
vidual aircraft accessories! These precision products, 
■which are combined into complete systems or utilized 
as individual units, are on almost everv U. S. commer- 
cial and militarv plane. Our Customer Service organi- 
zation of 242 people operates to back ujs our products 
anywhere in the world/ 

What AiR,esearch service provides; 

• A staff of thirty-six technicians who are perma- 
nently located with the armed forces and W'ith air- 


line and airframe companies throughout the world. 

• Fight roving trouble-shooter specialists in the field 
at home and abroad. 

• A "Headquarters" engineering group for immediate 
advice and action on customer problems. 

• Product training of customer personnel at 
AiResearch (25,000 hours annually) or at the 
customer's location. 

• Accredited overhaul and service agencies through- 
out the United States, the British Isle.s and Euro]>e. 



A DIVISION OF THE GARRETT CORPORATION 


lOS ANSELES 45. CALIFORNIA • PHOENIX, ARIZONA 





I5ut it needn't be! Valve clearance 

waste, is easily detected by the Sperry 
Engine Analyzer. By using vibration 
analysis to check each cylinder under 
normal operating conditions, valve 
clearances can be adjusted for smoother 
engine performance. Result . . . engines 
develop full power— run cooler— use less 
fuel— last longer. 

Vibration analysis, exclusive with 
the Sperry Engine Analyzer, can be 
employed either in flight or on the 
ground. When using the Engine Ana- 
lyzer, valve clearance can be easily 
checked at each inspection and over- 
haul— a profitable procedure for airlines 
and executive aircraft operators. 


In addition to vibration analysis, the 
Sperry Engine Analyzer also provides 
detailed ignition analysis. It imme- 
diately detects, locales and identifies 
irregularities in aircraft power plants— 
either during flight or on the ground. 
Aside from saving ground maintenance 
time, the Engine Analyzer enables 
the flight engineer to maintain proper 
operating conditions at all times 
and prevents unnecessary component 
replacements. 

Our nearest district oflice will give 
you complete data upon request. 


SPERRY PORTABLE ENGINE ANALYZER 



s y 
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GREAT NECK. NEW YORK • CLEVELAND • NEW ORLEANS • BROOKLYN • LOS ANGELES • SEATTLE • SAN 
IN CANADA • SPERRY GYROSCOPE COMPANY OF CANADA. LIMITED, MONTREAL, QUEBEC 
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NEWS DIGEST 



JACQUELINE COCHRAN gviog the un- 
marked Canadaic-built F-S6E (Avio Canada 
Oreiida turbojet) in which she averaged 652 
inpb. around a 62.1-nu. closed course at 
Muioc Dry Lake, Calif,, on May 18. Miss 
Cochran said slie exceeded speed of sound 


twice during the record runs. Her new mark, 
still to be officially recognized by the Na- 
tional .Aeronautic Assn., surpasses former 
world speed record set by USAF Col. Fred 
J. Ascani in a GE J47.powetcd F-86E of 
635.6 mph. and the previous women’s speed 


mark of 540 mph. set by Mmc. Jacqueline 

ggliter. Miss Cochran for the past yeai has 
been Right consultant to Canadair, Ltd., 
Montreal, which is turning out Sabres under 
license from North American .Aviation, 


Polish Pilot Escapes 
Iron Curtain in MiG 

.A Polish air force pilot crash-landed 
3 MiG-15 last week in Denmark, the 
third Russian-built sweptwing jet fighter 
to fall into Allied hands. 

The Communist flyer circled over 
Roenne, Bornholm Island, for 75 min., 
eyewitnesses report, tlien landed on a 
rocky army trainio" field and bounced 
into a dump or trees, tearing off a 
wing. The pilot told Danish police he 
broke away from a MiG formation fly- 
ing over Polisli territory. 

'I'he first Polish pilot to escape over 
the Iron Curtain, Francis Gareoki, last 
March gave Allied military observers 
their first look at an intact MiG. 
(Aviation W'eek Mar. 16. p. 16). In 
1951, a MiG was downed in waters off 
Korea, salvaged and brought to the 
U. S. for tear-down inspection. 

Domes I'ic 

James Vemer, executive director of 
Civil Aeronautics Board, has resigned 
effective June 1 to join the Washington 
law firm of Turney & Turney. No suc- 
cessor has been named. 

Boeing Aiiplane Co. has confirmed 
that its prototype jet transport will be 
powered by Pratt dr Whitney J57s 
(.Aviation Week Dec. 1, 1952. p. 18). 

.A DC-J operated by Delta-Chicago 
& Southern Air Lines crashed last week 
in a blinding hail and rain storm near 
Waskom, Tex,, the first disaster of the 
less-than-one-month-old merged carrier. 
Nineteen persons were killed, one sut- 


Braniff Airways’ DG4 skidded after 
landing on a rain-slick runway May 15 
at Love Field in Dallas, hurtled through 
an airport fence and crashed into a dirt 
embankment. None of the 48 passen- 
gers and five crew members was injured. 
Pilot says tlie accident probably could 
liave been avoided with revereible pro- 
pellers and/or an additional 1,000 ft. 
on the 5,200-ft. north-south runway. 

A S2.4-million USAF contract for 
1,400 ignition analyzers and associated 
equipment has been awarded to Scintilla 
Magneto Division, Bendix Aviation 
Corp- They will be used on C-lI9s, 
C-54S, B-29s and C-97s. 

Perfect safety record from Jan. 2, 
1949, through Dec. 31, 1952, is cited 
in California Central Airlines' second 
consecutive citation awarded by the 
California Safety Council. 

Air Force has received its third 
straight annual award from the National 
Safety Council for reducing ground 
accidents. The 1952 accident rate was 
14% under 1951. 

More than 1,000 civil pilots in the 
U. S. ate older than 60 years. Dr. Ross 
McFarland of Harvard University 
School of Public Health reports. 

C-124 Globeniastcrs have transported 
29,814-lb. tractors in airlift operations 
from Weslover AFB, Mass., to Thule 
Air Base, Greenland. 

Financial 

Boeing Airplane Co., Seattle, had 
net earnings of $3,467,843 during the 


first quarter of 1953, compared with 
$1,904,280 for the corresponding pe- 
riod last year. 

United Aircraft Corp., East Hartford, 
Conn., reports sales during the first 
three months of this year were $202,- 
399,365, returning a net income of 
$5,899,558. Backlog at quarter's end; 
$1.64 billion. 

United Air Lines' net income for the 
first quarter totaled $340,963 after taxes 
dropping $311,727 from profits re- 
ported for Januaiy-March of 1952. Op- 
erating revenues were $37,241,118, a 
16% increase over last year; but operat- 
ing expenses climbed 20% to $36,142,- 
380. 


Continental Air Lines reports a first- 
quarter net income of $683,011, more 
tlian 18 times the $37,074 net for the 
first period of last year. Operating reve- 
nues climbed 6% to teach a total of 
$2,491,792. 

Ini’ernat’ional 

New $17-milIion Jan Smuts Airport 
at Johannesburg, South Africa, will 
open June 1. Pan American World 
Airways Super Constellations and Brit- 
ish Overseas Airways Corp. Comets al- 
ready are taking off from the l0,500-ft. 
main and 8,250-ft. secondary runways. 

CF-lOOs will tour Canada next 
month, giving the nation its fiist look 
at Royal Canadian Air Force’s new twin- 
jet fighter. 

KLM Royal Dutch Airlines has cut 
trans-Atlantic airfreight rates 50-60%. 
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INDUSTRY OBSERVER 

►A Boeing B-47B bomber on display at Ciirswell AFB, Tex, last week bad 
clusters or tiny vertical metal vanes protruding from the upper wing sur- 
face in a span-wise row from near the svingtip to about half the distance 
inboard. They obviously were vortex generators designed to present flow 
separation at high speeds, and presumabh’ to increase speed above original 
design speed. 

► William T. Piper, who has built more civilian aircraft with conven- 
tional lauding gear than any otlicr manufacturer, has virtually abandoned 
tail wheels in favor of the tricycle gear, except for specialized installations 
such as agricultural spray planes. 

► Military sources say the jet pod-nacclIc designed for the Boeing B-47C. 
which was to be powered by four Allison J71 engines, is one of the 
cleanest and most successful engine installation designs yet accomplished. 
Soggestion has been made that the design, financed by USAF, be turned 
over for use on the Douglas RB-66 which will have b'O pod-nacelle 
installations of the same engine. 

► Piasecki Helicopter Corp., whose vice president, Lee Douglas, had, 
much to do with the design of the jet-rotor XH-17 at Kellett before 
Hughes Aircraft purchased the incomplete aircraft, is reported develop- 
ing a somewhat similar "hot blade" rotor design. 

► Parsons Corp. Aircraft Division, Traverse City, Mich., claims title as 
the world's largest maker of helicopter blades: having manufactured 
more than 10,000 main and auxiliary rotor blades. 

► Doman Helicopters, Inc., will get 250 hp. each out of the two Boeing 
gas turbines which arc to be installed in a fortlicoming copter, although 
current models of the turbine are rated at only 210 hp. The additional 
power is the result of a redesign of tlie compressor section of the turbine 
which makes possible a higher compression ratio. 

► Trainees at Army’s Helicopter School. Ft. Sill, Okla.. flew 18,040 
flying hours, in the 11-month period ended Mar. 27, and made 49,981 
auto-rotation practice landings (3 per hour). There were 11 accidents, 
no injuries. 

► Recent anti-icing tests completed on the Prewitt metal helicopter rotor 
blades indicate that sufficient heat is "tlirown away” in the exhaust 
from the copter’s powcrplant to de-ice the blades effectively, if it is 
ducted tlirough the hollow spar at the blade’s leading edge. 

► Bell Aircraft has a nciv electric cyclic thermal de-icing blade system 
designed for a large tandem-rotor machine (presumably its XllSL-1 anti- 
submarine helicopter) which represents 1-3% of the craft’s gross wciglit 
and uses 2% of engine power. Both these requirements are expected 
to be reduced considerably with more suitable generators. 

► Doman expects to have its first YH-31 military copter ready for Army 
evaluation at Ft. Bragg by next October. With a gross weight of 4,419 
lb., it will carry a 1,359-lb. payload, withcapability of 1,300 ft./min. climb. 

► Piper’s Lock Haven, Pa., plant now is producing lightplanes at a 
rate of 2,600 a year. Piper told Aviation Week the current market for 
the four-place Pacer business plane and the new twin-engine Apache is 
the best in years. Deliveries on the Apache will start by late summer, 
with the price fag still at 825,000. 

► Air Transport Assn, reports the following 1952 operating costs for 
transport types from domestic airline reports (figures ate direct flight and 
maintenance costs per aircraft mile flown, do not include depreciation): 
Martin 4-0>f, 58 cents; Convair 240, 67 cents; Douglas DC-4, 67 cents; 
Douglas DC^, 74 cents; Douglas DC-6B, 76 cents; Lockheed 749, 80 
cents; Lockheed 1049, 91 cents; Boeing Stratoeraiser, $1.37. 


WHO'S WHERE 


In the Front Office 

William D. McCoy is new president and 
board chairman of Air America, liic. 

f. V. Naish, executive vice president of 
Consolidated Vultcc Aircraft Coqs.. San 
Diego, has assumed additional duties as 
manager of Convair's Guided Missile Di- 
vision. lie is taking ovei responsibilities of 
Gage living, who has hecn granted extended 
sick leave. 

James H. Cobb has been elected vice 

recently merged Delta-C&S .\ir Lines. 
George E. Bounds is new publicity and ad- 

Lloyd L. Hill has been appointed vice 
president general manager of Summers Gyro- 
scope Co., Santa Monica, Calif. 

Michael J. McCormack, former director 
of production for .^F Eastern Air Prociiie- 
inciit District, has been elected vice presi- 
dent-general sales manager of Breeze Corp., 


Changes 

James C. Roberts 


ol Northwest 
been appointed 


Orient Air 

chief engineer of Boeing 
Seattle Division. Maynard l.. renneii nas 
been named chief project cngineer-aitcraft, 
and Frank Terdina is engineering manager 
of the Industrial v.;---— 

L. Eugene R< 


Produci 
ot has been named director 


of the 

at Lockheed Aircraft Corp., E 

Eugene J. Barney has been appointed di- 
rector of general supply, Allison Division of 
General Motors Corp., Indianapolis. Other 
changes: Jackson T. Wills, Washington 
zone manager; C. K. Nigh, Washington field 
service supervisor. 

Stanley C. Mackuscn has keen appointed 
ic relations director for Sabena Belgian 


,. Clary 


anagcT. 


argo 


resigned as ass't. chief 
in Aircraft Engineering 

s F7F Tigerah*F9F, 
illard executive amphi- 


Honors and Elections 

J. W. Barton, Boeing’s chief cost account- 
ant, and Robert S. Auies, head of canopy and 
laminates operations at Goodyear Aircraft 
Corp., Akron, Ohio, have been awarded one- 
year A. P. Sloan fellowships at Massachu- 
setts Institute of Technology. 

John D. McPherson, head of Airborne 
Flower & Freight Traffic, San Francisco, is 
first president of the newly organized Air 
Freight Forwarders .Assn, 

Ifannis AV, Howe, former British naval 
pflot, has won a Seaboard Sr Western Air- 
lines fellowship for airfreight study at Co- 
lumbia University graduate school, N. Y. 
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You're looking out the window of o 
TWA ConslelloHon at the Rohr-built 
“power packages" on the wing. For the 
Lockheed Constellation ond other greet 
airplanes, Rohr manufactures and 
assembles the engine mount, cowl 
panels, ducts, exhaust system, looks, 
and other units which transform o 
Wright engine into e complete, 
ready-to-instoll "power package.” 


|iou>0t|)acicage»-(>g. 

ROHR 


TIME FLIES 
-do you? 


Time is always flying. 

You can save some of your 
time by flying, too. Yes, 
ride the airlines regularly. 
You'll save moments, 
minutes, days, weeks to use 
s you choose -for business 
or pleasure. Next time . . . 
save time . . . your time. Fly ! 
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Washington Roundup 


St'ill More Stretchout? 

Congressional leaders sec no hope of coinplcfiiig 
action on tlic 6scal 1954 defense budget, wiiich cuts 
back iiitcr.ift procurement money horn the Truman 
budget's S8.9 billion to 54.9 billion, by fuly 1. This 
siinplv means a further stretchout in the ait power 
proetani- 

'liie services h.ive to liold back on contract letting 
until they know definitely how uiuch money they arc 
going to have for the year. 

• House Appropriations Committee has set June 22 as 
target date for reporting out the defense money bill for 
floor action, but there is not much optimi.sin about meet- 
ing this. And even if the target is met, it would be 
virtuallv impossible to race the measure through House 
and Senate to the White House in the one week before 
filly 1- 

• Senate Appropriations Cninmittee won’t wind up hear- 
ings of the measure until after tlie House has finished 
with it, because members «nnt to weigh House actions. 
Tlietc is little chance the hill will reach the Senate floor, 
where it will toucli off a hot controversy over ait power 
monev, bv Juiv 1. 

• Tlicn, after Senate action, House and Senate differ- 
ences have to be threshed out by conferees. The meas- 
ure tlien has to go back to House and Senate-which 
frequently toss the bills back to the conferees several 

Behind the Budget 

This is what happened in tlie development of the 
Eisenhower defense budget which lapped $5.1 billion off 
funds for US.AF and $919 million off funds for Naval 

• Budget Director Joseph Dodge instructed Defense 
Secretary Charles Wilson to cut S4.5 billion off the 
541-billion Truman budget and report wliat the result 
would be. 

• Tlic services developed numerous alternative budget 
plans. Three plan.s were submitted by Wilson, with 
recommendations, to the National Security Council- 
One. it is understood, proposed a 52-billion increase 
for US.AF. 

• TTie budget plan approved by the council was sub- 
mitted by the Pa'sident. its chairman, to Wilson with 
this statement, indicating tliat it is not in line with 
Wilson's recommendations: 

“The report On your review of the 1954 budget . , . 
lias been . . . carefully considered in relation to tlie 
Administration's stated policies and budget objectives. 
To meet these objectives the revisions in appropriations 
set fortli , . , will be necessary. You are expected to 
adjust your recommendations accordingly and present 
these revisions to the Appropriations Committee,” 

Keller's Holdings 

Some Washington observers feel there is inequity in 
the application of the law which bans government offi- 
cials from transacting business with firms in which they 
hpe a financial interest— whetlier it be a direct or in- 

Tliey point out: 

• Senators insisted that Cliatlcs E. Wilson dispose of 


General Motors stock valued at 52-6 million before con- 
firming him as Defense Secretary. He did this, and un- 
dersecretary Roger Kyes disposed of GM stock valued at 

5165.000. 

• Similarly, Secretary for Air Harold Talbott disposed 
of Chrysler Corp. stock valued at 5154,000 and stock in 
seven other fimis-Baldwin-Lima-Hamilton Corp., Elec- 
tric Auto Lite Co., Madison Square Garden Corp., Rus- 
sell Manufacturing Co., Standard Packaging Coip., The 
Talbott Corp., Vita Meter Corp, His only remaining 
holding in a firm interested in defense business: an op- 
tion on 5,000 Standard Packaging shares. As soon as 
legal difficulties arc worked out, he reports, he will either 
promptlv dispose of this option or the stock that is 
received under it. 

• Yet K. T. Keller, the director of the guided missiles 
program since 1950, whose appointment didn’t come 
under senatorial scrutiny, was permitted to keep his hold- 
ings in Chrysler Corp,, a major participant in the guided 
missiles program. Chrysler recently repotted to the 
Securities and Exchange Commission that, as of Jan. 31 
of tliis year: 

Keller was a director of the firm (since 1927). He 
licld 30,864 shares of common stock in the firm. At 
577 a share, this would amount to a total of about $2.4 
million- Ilis salaries and fees for the vear 1932 totaled 
$300,900. 

Wordage and Paper 

CAB seems well on the way to setting a record for 
accumulating paper and wordage with its proceedings 
on the role of irregular carriers. 

'fhe case has tieen going less tlian a year, and will 
take about another year to 

So far, the transcript of 
the proceedings totals 30,- 
000 pages, enough word- 
age for about 50 average- 
Icngth books. Its price: 

56.000. American Air 
Transport’s Philip Mann 
displayed the record, reach- 
ing almost to his shoul- 
der, to Senate Small Bu.si- 
ncss Committee. 

Nonskeds estimate tliat 
they already liave spent a 
total of about 5100,000 in 
legal fees. In addition, 

Alt Coacli Transport 
Assn, has spent 520,000 
on the case. Tire expense 
to the larger scheduled 
airline industry probably 
exceeds this- 

Small Business Committee’s chairman. Sen. Edward 
Thye. thinks tlic nonsked situation may be well along 
to solution before the C.5B proceeding is completed. He 
believes in taking up cases as they arise, instead of going 
into past liistory and aiming to find a general solution 
under which ail iionskcd situations miglit be solved. 
Quietly, Tlivc is pinning tlic Board down on its actions 
on individual nonsked cases, presented to his committee, 
to determine their wisdom and justice. 

—Katherine Johnsen 


complete. 



1 TRANSCRIPT: 30,000 pages. 
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Hughes Takes Wraps Off Avionics Giant 

• Firm is major producer 
of air defense weapons. 

* And its annual sales now 
top $200 million. 

By PhUip Klass 

Culver City, Calif.— Discloiurc that 
Hughes Aircraft has grown from a small 
airplane company into a profitable $200- 
million-a-vear avionics concern with a 
S600-million backlog last week gave 
added significance to speculations about 

Story of the company's phenomenal 
comersion from a business grossing $1.5 
million in 1947 into a major power in 
the electrical industry, and probably the 
nation's largest producer of avionics 
(electronics in aviation) equipment, was 
revealed to Aviation W’ebk by com- 
panv officials- 

I'lie story could not be told before, 
oil orders from Howard Hughes. 

► Negotiation and Speculation— Tlie 
status of negotiations between Hughes 
and Lockheed Aircraft Co. remained 
unchanged (.Aviation W'eek May 11, 
p. 7). Both parties have denied that any 

Prior to the Lockheed conversations, 
Hughes’ talks with Convair, Westing- 
hoiise and others had fallen throiigh. 


The Gamble That Paid Off 


Howard Hughes originally did not 
intend to turn his airplane company 
into a top avionics concern. The 
company backed into the avionics 
field via a missile study and develop- 
ment contract. 

In tlie early postwar years when 
airplane contracts were hard to get, 
Hughes settled for an air-to-air mis- 
sile progiain which eventnally devel- 
oped into tlic present I'akon. 

'Ibc studv and development of 
suitable avionic control and guidance 
for the missile forced Hughes to as- 
semble a small electronics Staff. Two 
early members of tliis staff, who 
have since become HAC vdee presi- 
dents, were Dr. Simon Ramo and 
Dr. Dean Wooldridge, 

► The Big Camble-Tn 1947, Hughes 
entered the low bid and received an 
.Air l-'orcc contract to produce the 
.\PG-53 r.idat for use in all-weather 
fighters. The APC-33 was an im- 
proved, lightweight version of tlie 
APG-3 developed bv General Elec- 
tric late in W'orld War 11. With 
little radar production know-how or 
facilities at that stage. Hughes was 
taking a big gamble. But it estab- 
lished the company in the then in- 
fant interceptor fire control field- 


Shortly afterward. Hughes received 
an Air h'orce contract to modify the 
Sperrv .A-1 computing gunsight for 
use with the .APG-53. In the sum- 
mer of 1948, when tlie cold war 
ilircatened to get hotter, the .Ait 
Force rushed this “system," Called 
(he K-l. into production. Hughes 
admits it was a much bigger job than 
anyone had anticipated and required 

E-1 svstem experience suggested a 
much improved and more powerful 
fire control system, and Hughes soon 
was at work on the svstems which 
are now used on the F-S6D. F-94C, 
and F-89D- 

► llic Payoff-In the spring of 1950, 
in competition with more than 20 
other companies — including GE, 
W'cstinghousc and Sperry Gyro— 
Hughes was selected to develop 
the advanced fire control systems for 
the US.AF’s new stable of supersonic 
interceptors, first of which is the 
Convair F-102. 

Hughes' |)Tcvious fire control ex- 
perience and the fact that the ad- 
vanced svstem w-.is to fire Huglies- 
dcvclopcd missiles undoubtedly 
yjlayctl a p.irt in the .Air Force sclcc- 
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It is reported Huglies has asked a 
steep price, approximately $70-$90 mil- 
lion. for his avionics company. 

(In discussing this article with Avia- 
tion Week, Hughes termed as absurd 
and without foundation the report that 
a deal with Lockheed might involve 
Super Constellations for Trans World 
Airlines in which Hughes has a con- 
trolling interest.) 

► A Jackpot— If Hughes Aircraft Com- 
pany is sold, its purchaser will have ac- 
quired one of the nation’s largest col- 
lections of top avionics experts, an 
otherwise unavailable asset in today's 
tight technical labor market. It also 
would own one of the country's newest 
and most modern avionics manufactur- 
ing plants, equipped with the finest 
precision machine tools-many of them 
imported— that money can buy. 

Of particular significance, if the pur- 
chaser should be an aircraft company or 
presently outside the electrical industry, 
the new owner would be in an excellent 
position to apply its know-how to the 
promisin| field of industrial automation 
('automatic factories). 

► Dominant Position— Hughes Aircraft 
has achieved within the Srief span of 
five years a dominant position in the 
air weapons system field, Gen. Harold 
L. George (USAF Ret.) told Aviation 
Week. Gen. George is company vice 
pic.sidcnt and general manager. 

The complex radar fire control sys- 
tems used on all of the USAF’s current 
crop of interceptors— F-86D, F-89D, 
and F-94C— were developed and pro- 
duced at Hughes. II.AC systems also 
arc used on one of three current types 
of Navv all-weather fighters, McDon- 
nell F2H-4. and on the new Canadian 
CF-100 built by A. V. Roc. 

Using a new rocket salvo technique 
developed bv Hughes, these fire control 
systems will give our interceptors a high 
kill probabilitv against an enemy 
bomber. Gen. George savs. Without 
such systems, the kill probability would 

he verv low, he adds. 

► Advanced Work— Hughes already is 
developing an advanced fire control sys- 
tem for the USAF's new crop of super- 
sonic interceptors, first of which is the 
Convair F-102. Tlicse airborne svstems 
will tie in with elaborate ground radar 
networks and computers to guide the in- 
terceptor automatically to the vicinity 
of the target. From there, the airborne 
fire control system will take over and 
automatically maneuver tlie interceptor 
into po.sition for the kill. 

These now systems vvill fire the 
Hughes-developed Falcons, a small air- 
to-air guided missile that Gen. George 
thinks will raise the kill probability- 
much higher. For security reasons, he 
would say no more about the Falcon or 
its current status- However, the new 
Hughes missile plant at Tucson, Ariz., 
is evidence that the Falcon program is 


HIGH OUTPUT is emphasized in this view 

not only successful but well advanced, 

► Mu.shroom Growth- In five years. 
HAC has niushrrximed even by aircraft 
industry standards. Its annual sales top 
by three to four times tliose of the par- 
ent organization, Hughes Tool Co. In 
1948. HAC's avionics research and de- 
velopment staff numbered 108, “includ- 
ing secretaries and two cats," according 
to C. B. Thornton, vice president and 
assistant general manager, 

Today the Hughes research and de- 
velopment lab has more than 4.000 em- 
ployes, of which more than 1.200 have 
professional degrees. More than half of 
this 1,200 have had at least a year of 
graduate work and one in 10 is a Ph.D. 
There are another 100 engineers outside 
the lab in manufacturing and liaison 
activities. 

Fotal employment in avionics work 
has grown from an estimated 750 in 
1948 to over 16.000 today. Factory and 
lab space total 2,4 million square feet, 
including the Tucson plant. 

► Technical Talent— Tlie electrical in- 
dustry has been aware of H.AC’s growth 
despite the operation under the mis- 
nomer of an aircraft company. Hughes 
lured some top scientific and produc- 
tion personnel from the old-line com- 
panies as it built from scratch. For bait, 
H.AC used high salaries and opportunity 
for greater responsibility, faster advance- 
ment. (Hughes says a survey by an out- 
side firm showed its salaries are not out 
of line with the industry for positions 
of comparable rcsponsibilitv. However, 
the men at Hughes arc usually 5-10 
y ears younger than their blue-chip com- 
l>any counterparts.) 


Aviation Week was the first 
magazine to have a reporter in 
ffugfics Aircraft Co.’s huge Culver 
City, Ca/if., plant after a recent 
company tlecision permitted dis- 
closure of details on Hughes’ rapid 
development. The accompanying 
story by Avionics Editor Phil Klass. 
who visited the plant, tells how that 
growth occurred. 


Not all who came to Hughes stayed. 
There were, and probably still arc, grow- 
ing pains that caused some to leave. 
Others succumbed to offers from other 
West Coast electronics industries. De- 
spite this and the nationwide shortage 
of engineers, HAC has assembled a 
top-notch array of technical talent. 

► The Skeptics— In the early days, there 
were many who doubted that Hughes 
could btiv a heterogeneous collection of 
experts from a variety of companies 
and weld them into a going operation. 

•At the time, skepticism seemed justi- 
fied by tlic technical complexity of mis- 
sile and fire control work Hughes had 
undertaken and the production sched- 
ules it faced. 

A tour of the well-laid-out plant 
here, which is turning out interceptor 
fire control systems at the rate of several 
million a month, should convert the 
most stubborn skeptic. General Electric, 
RC.A and several other top manufac- 
lurers have sent teams to see and 
kam, plant manager R. B. Parkhurst 

► Eager Team— Credit for HAC’s pres- 
ent position appears to belong to the 
management team which Howard 
Hughes brought together from various 
parts of the country- some frorn the 

background. They were mostly young 
men eager to try new ideas in research, 
manufacturing and organization. 

Hughes gave these men a generous 
supply of dollars and the opportunity to 
put tiicir new ideas to work. 

► Management- Under Hughes, who is 
president of the company, the next in 
line of autliority is Gen. Ira C. Eaket, 
(USAF Ret.), senior vice president, 
then Gen. George and 'Thornton. 
Thornton, who joined HAC in 1948, 
previously was director of planning at 
Ford Motor Co. and helped in its post- 
war reorganization. 

Directly under Thornton is Dr. 
Simon Ramo, a top electronics man 
who spent 10 years in research with 
Genera! Electric. Ramo came with 
Hughes in 1947 and is now vice presi- 
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dent-operations. V. G. Nielson, who 
joined Hughes in 1949 and became di- 
rector of administration in 1951. is a 
former assistant dean of the Harvard 
Business School, His academic back- 
ground had been broadened by several 
administrative positions in industry. 

Dr. Dean E. Wooldridge, vice presi- 
dent in charge of the R & D lab, came 
from Bel! Telephone Labs in 1946. 

► Innovations— Hughes officials showed 
and described to Avi.stion Wees: some 
of their innovations. One is designed to 
cut the 4-6 year period normally re- 
quired to develop and get a complex 
fire control svstem into production. 
The penalty for so long a gestation 
period is that the equipment may be 
outmoded when it goes into use. 

HAC uses a technique called "tele- 
scoping research and development” to 
speed up the cycle. It involves close 
project coordination and calculated risks 
in the release of drawings. The com- 
pany also has designed its factory pro- 
duction lines to permit rapid introduc- 
tion of design and circuit changes, plant 
manager Parkhurst says- 

Another innovation is widespread use 
of precision inspection gages and in- 
struments on the factory floor to enable 
machine tool operators to check their 
own wort on the spot. In this way, a 
machine or tool slipping out of toler- 
ance is detected and corrected after the 
first defective piece is turned out in- 
stead of waiting detection at a distant 
inspection point. 

Despite the close tolerance work in- 
volved in fabricating radar and com- 
puter parts, Hughes has little spoilage. 
Parkhurst says. He attributes this 
largely to I-IAC’s on-the-spot inspec- 
tion. (A final or regular inspection fol- 
lows that by the inJividua! worker.) 

► Bell Labs of the West— Ph.D.’s held 
by two of five H.AC vice presidents 
show the importance of research and 
development in the organization. The 
company reportedly has spared no ex- 
pense in equipping its R & D lab with 
research tools and has tried to create an 
atmospliere conducive to research. One 
competitor dubbed the H.\C facilitv 
"The Bell Labs of the West Coast.” 

Evidence of tlie academic atmos- 
phere is a 4S-man advisory council 
rgjresenting all sections of the R & D 
lab- The council meets weekly to dis- 
cuss lab problems and to act as a sound- 
ing board for new company policies, 
Nielson told Aviation Week. 

More than 20 aircraft bailed to 
Hughes for Sight test purposes see to 
it that lab personnel never forget the 
end purpose of their research. These 
aircraft, many of them jets, operate 
from a runwav adjoining the lab build- 
ings. 

► Commercial Field-Gen. George is 
confident the military will keep a 
strong research program going in 





weapons systems, c\'en if international 
tension eases. He says the company in- 
tends to broaden its base by mwing 
into the industrial electionics field. It 
already has taken the first step. 

Hughes is marketing germanium di- 
odes, originally developed for its own 
use, and has set up a separate manu- 
facturing and sales o^anization to han- 
dle the product. (Responses to several 
Aviation Week inquiries to companies 
using Hughes diodes indicate the device 
has established an excellent name.) 

HAC is active in this solid-state phys- 
ics field, Gen- George says. He indi- 
cates that Hughes soon may enter the 


The company’s missile and fire con- 
trol work have plunged it deeply into 
the fields of servo mechanisms and high- 
speed digital computers. Gen. George 
expects industrial automation will offer 
a large future outlet for this know- 

► Other Activities— During expansion of 
the ai’ionics department of Hughes 
-Aircraft Co., there was growth also in 
the Aeronautical Division, under the di- 
rection of Rea Hopper. Major recent 
product of this division is the XH-17 
helicopter, largest in the world. This Air 
Force project has been termed a proto- 
type of heavy duty, short-range heli- 
copter designed to lift and deliver such 
military equipment as artillery, tanks, 
trucks and personnel not always acces- 
sible to other types of aircraft and trans- 
portation. XH-17 has been flown and is 
now in test flight stages. 

In the field of armament, the .Aero- 
nautical Division is producing and con- 
tinuing development of ammunition 
feed chutes and booster drives. 

Tlicte is speculation within HAC 
that any sale of Hughes’ avionics inter- 
ests will not include the Aeronautical 
Division. ’Tliesc observers feel that 
Hughes wants to retain facilities for 


experimental airplane and helicopter 

Defense Earmarks 
60% for Air Power 

Air power will get 60 cents of every 
defense dollar in the revised 1954 
budget, despite a proposed cut of $5 
billion from Air Force requests, the 
Administration says. 

President Eisenhower said last week 
that mote than 40% of all defense 
money will go to the Air Force, He 
said that on June 30, USAF will have 
more than 540 billion available. 

About 20% of defense funds asked 
for fiscal 1954 will go for Naval air 
power. That is approximately half the 
cnh're Navy budget. 

► Heariest Outlay— ’The President said 
the heavy investments in air power rep- 
resent "and will continue to represent” 
the heaviest single annual outlay of 
tlie government. 

"It is my conviction that our develop- 
ing program— under constant review and 
study-will result in a steady growth in 
the size and efficiency of the air de- 
fense, until wc have attained an ade- 
quate level of security." 

► Destructive Power— The Administra- 
tion is placing major emphasis on air 
power, he said, because it daily “be- 
comes a more important factor in war.” 

Mr. Eisenhower asserted that security 
cannot arbitraiily be defined as the sim- 
ple equivalent of a specific number of 
aircraft or air wings. 

"For example; Today three aircraft 
with modem weapons can practicallv 
duplicate the destructive power of all 
the 2,700 planes we unleashed in the 
great breakout attack from the Nor- 
mandi- beachhead. 

"Clearly every technological advance 
profoundly affects this problem of air 
power— including the development of 
missiles now in production. Similar ad- 
vance in civil defense will help shape 
the nature and size of our air forces.” 

CAA Names Howell 
New Airport Director 

Appointment of Herbert H. Howell, 
as director of Civil Aeronautics Admin- 
istration’s Office of Airports was an- 
nounced last week by administrator 
Fred B. Lee, confirming Aviation 
Week’s forecast {May 11 p, 13) that 
Howell would succeed Phillips Moore in 
the top airports post. 

Lee says Moore will be assigned as 
special advisor to the administrator to 
assist in long-range planning of the air- 
port program. 

Howell had been director since Jan- 
uary 1951 of the Washington supple- 
mental airport project. 
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Airline Subsidy Budget 

(New CAB estimates’) 


Inleraalional $44,062,000 

Domestic 35.264,000 

Total $79,326,000 

$44,665,000 

34,926,000 

$79,591,000 

4-1 % 
-1 

Domestic trunk $4,444,000 

Local service 22.259,000 • 

$3,708,000 

22,471,000 

8,747,000 

-16% 

4-1 
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P. 0. Wants to Cut Airmail Rates 


By Lee Moore 

Postmaster General Arthur Summer- 
field wants to cut airline mail-rates 
drastically by taking over the rate-fixing 
authority of Civil Aeronautics Board. 
Major impact of this plan would bit the 
10 non-subsidized trunk airlines. Sub- 
sidized air carriers would get increased 
subsidy if mail rates were reduced. 

Airlines will fight the Post Office De- 
partment proposal. They will back a 
compromise subsidy separation program 
now in final drafting stage at the White 

Washington observers believe Sum- 
merfield will go along with the simpler 
separation program because it auto- 
matically would relieve the Post Office 
of an estimated 580 million in subsidies 
slated for payment to U. S. carriers in 
fiscal 1954. CAB would pay it instead. 

The more radical plan of the Post 
Office would require amendment of 
the Civil Aeronautics Act allowing 
postal authorities to negotiate mail rates 
directly with the individual carriers, as 
they already do with railroads. The 
Postmaster General told congressmen 
the present system forcing the Post 
Office to buy airline transportation with- 
out any price authority is “impossible.” 

Summerfield and Assistant Postmas- 
ter General-Transportation John C. 
Allen revealed their airline mail-rate 
plan in hearings before House and Sen- 
ate Appropriations Subcommittees. 

► Compromise Likely— There’s little 
chance of the Post Office program going 


beyond the thinking stage during this 
session of Congress. But Summerfield 
and Allen mean business. Their deter- 
mination to force the issue is likely to 
swav airlines to compromise on the sub- 
sidy separation plan under study at the 
WJiite House. 

The \Vhite House program may well 
lie enacted into law this year in the 
form of an executive reorganization 
plan. I’his does not require positive 
action by Congress. The President 
would propose the program, and it 
automatically would become an act of 
Congress within 60 days, unless vetoed 
by both houses. 

Presious subsidy separation plans 
were introduced as new bills before 
Congress. They never reached a vote. 

► Post Office Plan— Under the plan in- 
troduced by Summerfield and Allen, 
the Post Office would: 

• Negotiate rates directly with airlines. 

> Set lower mail rates ranging from 
25 cents to 40 cents a ton-mile, com- 
pared with today's CAB minimum of 
45. 

• Increase overall volume by shipping 
some surface mail by air. 

• Cut helicopter and other mail service 
considered uneconomic. 

• Leave subsidy to CAB, which would 
ask separate annual appropriations. 

• Pool ongoing mail loads for shipment 
in greatest bulk at lowest rate-as in 

• Treat CAB as it does the Interstate 
Commerce Commission. Summerfield 
told senators; "We certainly should 


have the same privilege with the CAB 
as we do with the ICC." 

► Frcc-Market Plan— This reference con- 
fused some observers. Here is what 
it means; 

The Transportation Act of 1940 
authorized the Post Office to contract 
directlv with railroads at rates above 
and below those set by ICC. The com- 
mission sets a single car-mile rate that 
takes no cognizance of length of haul, 
giving longhaul railroads authority to 
undercut the unit rate and permitting 
some favorably situated shorthaul toads 
to demand rates higher than the ICC 
level. 

Post Office likes this free-market plan 
of buving transportation at negotiated 
rates rattier than acting as rubber 
stamp for CAB at a cost of $136 mil- 
lion total airmail pay estimated for fiscal 
1954— $80 million subsidy and $56 mil- 

Mail-canying airlines fear the new 
Summerfield plan would cut rates to 
cost and even below on some operations, 
because the Post Office would haigain 
them against each other to obtain mini- 
mum bids and would try to get non- 
skeds and airfreight companies to un- 
derbid the certificated airmail carriers. 

Summerfield and Allen told congress- 
men they have not figured out the exact 
affects their plan would have, but the 
congressmen drew them out on some 
aspects. 

► Post Office Testimony— The Post- 
master General introduced the basic 
idea of his plan, then passed the ball to 
Allen. Here are the main points brought 

• Set own rate. Summerfield said, "We 
propose to submit to Congress for leg- 
islation which will permit the Post Of- 
fice Department to negotiate the pur- 
chase of air transportation," 

• Lower cost. Sen. Harley Kilgore asked 
for the teal cost of airmail service. "We 
do not have completed costs,” -Mien 
replied, “but there is certain informa- 
tion that . . . airmail is being charged 
considerably more than other mediums 
of transportation.” 

In House subcommittee testimony, 
he enlarged on tliis for chairman Gor- 
don Canfield: “The lowest service rate 
the CAB has given us today is 45 cents 
a ton-mile, and private industry and in- 
dividual shippers can move airfreight 
for 25 cents a ton-mile. The rates pre- 
scribed for air express . . - average 
around 36 or 38 cents a ton-mile. I am 
not convinced that it costs the airlines 
less to move air express than it does 
airmail.” 

• Cutting the rate. The postal trans- 
portation chief told Sen, Kilgore; "We 
think there are many moves where we 
could advantageously pool our volume 
together and make it more attractive to 
the airlines to make it less expensive to 
the Post Office Department to handle. 


Airline Mail Pay Increases 

(Fiscal years, in millions) 

1951 1952 1953 

Subsidy $76.8 S71.4 $79.3 

rvice 44.5 51.5 53.5 

Total 121,3 122.9 132.8 
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uliicli in turn would mean lower rates 
to tile Post Office and a better move- 
ment to the airline.” 

• More volume. Sumincrfield said manv 
passenger trains have been taken oft 
service dutiiif the last several rears. 
■'VV'c have to provide another way of 
moving the mail,” he told the subcom- 
mittee. "You either have to do it bv 
truck on already congested highwavs. Or 
you can put it in the air. . . . That is 
svhy we think delivetv of mail bv air 
deserves a good look-see." 

• Cut helicopter service. In response to 
.a query hy Rep. J- Vaughan Garv on 
helicopter mail service, Allen said: "I 
am cons’inced there ate instances where 
the service of the mail is not improved 
bv the existing helicopter serr'icc." But 
he added that cutting the volume might 
increase unit cost on the remainder: 
'Tf wc take that work awav from the 
helicopter people and mo\'e it bv motor 
truck at a losvcr cost, there is some 
question as to nhat aftct that has on 
the Qs'crall rates we pay." 

He concluded bv urging "material 
curtailment" of copter mail service hut 
said "it might be logical to keep this 
helicopter situation in the picture to 
some degree with this congestion be- 
wming more sa’erc as it is in these 

Canfield approved Allen’s last state- 
ment but came to the rescue of the heli- 
copter service: "! envision the time 
when helicopters mav be a godsend to 
us in serving the fringe cities and tosvns 
around New York in the distribution 
of mail.” 

lie said that in an atomic attack, 
"the Post Office helicopter men would 
be tlie men that we would want on the 
job. . . . What I have been opposed to 
i.s using the Post Office Department as 
a guinea pig to develop helicopters.” 
He suggested Defense Department pa\- 
for experimental copter development, 
not the Post Office. 


• Contract mail routes. Canfield asked 
if Allen "has considered using airline 
contracts as air 'star routes’ betsveen 

"The present law,” Allen replied, 
"would prohibit us from using air 
movement where other movements 
were available for surface transporta- 
tion." But he said: “I really believe 
there are places today where the air- 
plane can do a better job than can the 
other mediums. . . . There should be 
a greater latitude to (choose the most 
efficient carrier) to the extent that 
private iiidustrs’ does." 

► Post Office Deficit— Siiinmcrfield told 
congressmen tlie elimination of airmail 
subsidy from his budget was the most 
important item on his list of recom- 
mendations. 

Sens. Joseph NfeCarthy. chairman 
of the Appropriations Subcommittee, 
I'is’crett Dirkscii, Bumet ^'[aybank and 
\\’arrcn Magnusen congratulated the 
Postmaster General on his active plan 
to do that. Sen. Kilgore added a com- 
]>Iement on Summetfieki’s plan to take 
oscr rate-making from C.\B, saying: "I 
do not even like the ICC fixing parcel 

Summerficid introduced his total 
budget b\’ noting that his deficit for 
fiscal 195’4 was SI30 million less than 
the one his Democratic predecessor 
proposed to the Budget Bureau last 
Sept. 12 and $72 million less than the 
request in the Truman budget. 

The 1954 Post Office deficit totals 
S5S7 million- It includes S80 million 
of airline subsidies. 

Sen. McCarthy said airmail would 
show a big profit for the Post Office 
if subsidy were taken out. He pointed 
out that the 1952 airmail deficit was 
$54 million. If the S71 million airline 
subsidy of that year were eliminated, 
the Post Office, bv its osvn cost alloca- 
tion figures, svould have shown a $17- 
niillion profit. 


Tigers, Slick File 
Merger Arguments 

Flying Tiger Line and Slick Airways 
have filed meiger application exhibits 
with Civil Aeronautics Board, claiming 
they would have doubled their last 
year's combined $1,151,396 profit had 
they been operating as a single carrier. 

The estimated profit, excluding non- 
operating income, was based on as- 
sumed revenues of $38 million, slightly 
more than their actual combined 
$37,872,411. Cost savings would have 
made the big difference, they argue. 

If allowed to merge, they claim they 
could gross more than $45 million in 
2954, with substantial increase in net 

Other savings claimed; 

• Combined operation would increase 
load per plane flown, widening the all- 
important spread above break-even load 

• Stronger assets. 

• Reduced overhead. 

Hearing of the merger application is 
slated for June 1. CAB denied various 
motions of consolidation by transconti- 
nental competitors, on grounds they 
would delay the proceeding. 

New Convair Chairman 

John Jay Hopkins, president of Gen- 
eral Dynamics Corp., has been elected 
chairmun of the board of Consolidated 
V^ultee Aircraft Corp. He succeeds Floyd 
B. Odium, who relinquished control of 
Convair when he sold a 400,000-share 
block to General Dynamics. 

Before he retired. Odium reported to 
the board that Convair net profits for 
the first quarter of this year totaled Sl,- 
761,278, an increase of approximately 
21% over the same period of 1952- 
Sales were 596.584,213. compared rvith 
586,586.144 last year. 



This lineup of new Chance VougUt F7U-? 
Cutiuss Navy fighters includes the largest 
Dumber of the planes shown in any photo 
heretofore released. Of particular interest 


is the nose on the second plane from the 
right, which differs sharply from the other 
Cutlasses, The company has at least tssx> 
versions of the Cutlass in production at its 
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tenance already were combined in the 
field as the "Facilities Division” of each 
region. But Washington planning, con- 
tracting and operation functions were 
separate. New combined Washington 
Division probably will be called the 
“Airways Engineering Division," 

Chief of the new division will be 
Peter Caporale, former chief of the 
Establishment Engineering Division. 
Henry Metz, former chief of the Main- 
tenance Engineering Division, will be- 
come Caporale's deputy. 


Ryan Reveals Jet Trainer Design 


Initial details have been obtained of 
Ryan Aeronautical Corp.’s first military 
jet trainer design. 

The project, designated Model 59, 
was one of the entries in USAF’s recent 
trainer design competition, hotly con- 
tested bv seven manufacturers who sub- 
mitted 14 different proposals. Winner 
of a Phase 1 contract for preliminary 
engineering and a mockup was Cessna 
Aircraft Co., Wichita, whose entry was 
first detailed in Aviation Week {fan. 
12. p. 15). 

► Interchangeable Engine— The Ryan 
59 design study features two different 
and interchangeable powerplant con- 
figurations: One involving a single gas 
turbine, the other two smaller jets with 
separate tailpipes mounted one above 
the other. 

The single-engine version provides 
for an Allison 520-Cl, a pure jet model 
of the T38 turboprop developing 1,870 
lb. tlinist at sea level and with a specific 
fuel consumption of .927 Ib./lb. thrust/ 
hr. The 520-Cl is being readied for 
production for the Navy. 

The dual-engine 59 is planned to take 
Turbomcca Marbore 351 engines of 880 
lb. thrust each. These powcrplants are 
being built under license in the U. S. 
as the J69 by Continental Aviation & 
Engineering Corp. The engines receive 
air from an intake on each side of the 
fuselage. 

► Performance— Design performance 

with the Allison 520-Cl calls for a top 
speed of 427 mph. at sea level, 438 
mph. at 35.000 h- and a cruise speed 
of 329 mph. at 35,000 ft. 

Initial rate of climb would be 4.100 
fpm- Cruise ceiling is calculated at 


40,500 ft. and service ceiline at 42,700 
ft. Takeoff distance using flaps o\’cr a 
50-ft, obstacle would be 1,500 ft-, and 
landing distance would be 2,500 ft. at 
full gross weight. 

Performance figures for the twin Mar- 
bore installation estimated a top speed 
of 410 mph, at sea level and 428 at 
35,000 ft- Cruise speed at 35,000 ft. 
would be 329 mph. 

Normal endurance of the Allison- 
powered model, figured at 2.9 hr. at 
35,000 ft., could be increased to 5.16 hr. 
with 100-sal. fixed wingtip fuel tanks. 
► Simple Construction— Ryan engineers 
planned simplified construction for the 
Model 59. The structure would be 
made up of six major assemblies; the 
fonvard fuselage, aft fuselage, wing cen- 
ter section, outer panels, wing tips and 
tail assembly. Four bolts would tie the 
forward and aft fuselage sections to- 
gether, allowing easy disassembly. The 
continuous wing center sectiori is at- 
tached to the fuselage by four bolts. 

Ryan 59 specifications include wing 
span of 38.4 ft. and length of 28.04 ft. 
Normal gross weight is estimated at 
5,992 lb. or 7,455 with tiptanks; empty 
weight would be 3,700 lb, 

CAA Merges 
2 Airways Divisions 

Civil Aeronautics Administration last 
week cut and consolidated two federal 
airways divisions— Establishment Engi- 
neering and Maintenance Engineering. 
Administrator Fred B. Lee estimates 
the merger will save $100,000 a year. 

Functions of installation and main- 


AF Stratojet Flies 
12,000 Mi. Nonstop 

A sweptwing Boeing B-47B Stratojet 
bomber has flown more than 12,000 mi. 
nonstop in 24 hr, with three aerial re- 
fuelings, demonstrating its ability to 
perform an intercontinental long-range 
mission, Strategic Air Command dis- 
closed last week. 

The flight, breaking all distance and 
endurance records for jet planes, was 
made last year over southern and west- 
tern parts of the nation by an Ed- 
wards AKB test crew, A dummy 10,- 
000-lb. bomb was dropped midway 
during the mission to simulate a bomb- 
ing attack. Other long-range B-47 mis- 
sions recently were reported following 
a 1,000-hr. accelerated tactical test pro- 
gram bv Boeing crews (Aviation Week 
Apr. 27. p. 17), 

Lt. Col. Russell E. Schleeh, com- 
mander of the 12,000-mi. flight, also 
had commanded the unofficial 1949 
transcontinental record flight of the 
XB-47 from Larson AFB, Wash., to 
Andrews AFB, Md., which averaged 
607 mph- 

Air Force also announced two other 
B-47 performances which, togetherwith 
the long-range flight, reveal the Strato- 
jet is aBout ready to take its place as 
the new medium "Sunday punch” 
bomber of the U.S.: 

• A B-47 piloted by Col. Richard C. 
Neeley made the first jet flight over the 
North Pole more than a year ago. Pre- 
sumably additional B-47 polar flights 
have been made since. The announced 
flight was from Eiison AFB, Alaska, 
aaoss the Arctic Ocean, circling the 
Pole and return to base. 

• Two B-47s of the 306th Medium 
Bombardment Wing, based at MacDill 
AFB, Fla., flew the Atlantic from Lime- 
stone AFB, Me., to Fairford, England, 
in 5 hr. 38 min-, averaging 555 mph. 
for the 3, 120-mi. flight without refuel- 
ing. Col. Michael N, W, McCoy and 
Lt. Col. Ben. B. Klose piloted the two- 
plane formation. 

SAC spokesmen announced the 
B-47 performances at a demonstration 
at Carswell AFB, Tex., for the Avia- 
tion Writers Assn. 
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bcrs agreed tlieie is no easy toad to 
reductions until production volume 
mounts well abose Current levels. 

► Douglas Speaks— Keen interest of the 
military services in the helicopter is 
continuing, Air Force Undersecretary 
James II. Douglas advised the forum, 
although only scanty provision is made 
for helicopters in the "interim'' econ- 
omy defense budget. 

"This is cause for concern, but not a 
disaster," Douglas said. He cited num- 
erous instances of eSective military use 
of the helicopter in Korea, added that 
the throe services are "unified in praise 
of the helicopter and in developing it.” 

► Stability Aid-Of technical papers 
presented at the forum, most impor- 
tant from the standpoint of iinmcdiatc 
application was a discussion by Capt- 
Frank A. Erickson of the Coast Guard 
and George G. Spratt of Piasecki Heli- 
copter Corp., on a simple lightweight 
means of improving stabilih’ in normal 
forward flight. 


Army Aim: More Reliable Copters 


Tests in four different copters now 
have indicated that an aerodynamic 
slabiliyct, which receives its indication 
of position by motion of the helicopter 
ill air, can be linked to a servo system 
amplifying the changes in airflow. This 
servo is mechanically connected to the 
helicopter controls to give improved sta- 
bility cither "stick-free” or “stick- 
fixed.” 

Erickson and Spratt report that the 
new stabilizer opens up a new area of 
improvement for the simple utility-tv’pe 
helicopter over present control systems. 
► Awards Presented— Raoul Hafner, 
chief helicopter designer for Bristol 
Aeroplane Co. Ltd., and inventor of the 
gyroplane, important early rotary-wing 
craft, was presented the Dr. Alexander 
Kleiniii award for notable engineering 
achievement in the field of rotary-wing 
aeronautics. 

The Capt, William J. Kosskr award 
for achievement in practical application 
of operation of rotary aircraft demon- 
strated in tlic preceding year went to 
the U, S. Marine Corps and was ac- 
cepted bv I.t. Col. George W. Her- 
ring. former commander of tlic First 
Marine Transport Squadron in Korea 
and at present serving as aide to the 
commandant. 


Ground Force tells American Helicopter Society it will 
sacrifice performance for increased dependability. 


By Alexander MeSnrely 


Groundwork was laid last week for a 
new set of rules to evaluate military 
lielicopter performance during impor- 
tant industry-service discussions at the 
American Helicopter Society forum in 
Washington. 

Army apparently is prepared to take 
n penalty in maximum performance to 
gain greater dependability. Air Force 
and Navy appear interested in the de- 
pendability yardstick, but are noncom- 
mittal as to acceptance of it. 

► Army Spokesman— Brig. Gen, Fiank 
Besson, Jr., acting Deputy Chief of 
Transportation for the Army, told an 
industry symposium on reducing heli- 
copter costs that his service was in- 
terested in getting increased depend- 
ability and cutting maintenance prob- 
lems and costs, to make the copter 
more nearly comparable in depend- 
ability to truck.s and surface vehicles. 

'‘The helicopter is trying for maxi- 
mum performance all the time. We 
would like to explore taking a sacrifice 
in capability to reduce maintenance," 

Asked by an industry spokesman how 
tlie military would react to a manu- 
facturer who entered a competition 
showing reduced performance but im- 
proved dependability guarantee. Gen. 
Besson said the Army would consider it 
very carefully. He pointed out, how- 
ever, that the Array has been buying 
helicopters for itself only since last No- 
vember and that Army Transportation 
Corps is exploring all ways of getting 
copters more suitable for its needs. 

► Other Services— Officers representing 
tlie Navy and Air Force indicated their 
interest in the proposed new criteria, 
but would not comment. 

However, the symposium discussion 
shows a significant new trend in mili- 
tary thinking, particularly when it is 
considered together with a recent action 
of the Navy Bureau of Aeronautics: 

Navy has asked helicopter manufac- 
turers for a more realistic rating of their 
powerplants on a basis of continuous 
operational or cruising power, rather 
than takeoff power. One e.xample of 
how this works is the new Bell XHSL-1 
antisubmarine copter. Bell now rates 
this machine’s povverplant. a Pratt & 
Whitney R2800 at only 1.900 hp. for 
takeoff, although that engine in some 
transport plane installations is rated at 
2,500 hp. with water injection for 
takeoff, 

► Cost Reduction— .As for the original 
subject of cost, industry panel mem- 


ning designs on the diauing boards at 
Hiller Helicopters, Inc., Palo Alto, Calif. 
Top is a “flying crane" configuration pow- 
ered br two jet units at each rotor bp, while 
bcncatli it is a passenger-tvpe craft, using 
a simflar powerplant setup. No perform, 
ance details have been disclosed by Hiller. 
The firm ia its annual report, from which 
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LOCKHKED F-94Bs, because ol their highly classifirf avionics gear, luve seen only limited 
combat service, This policy has had detiimcnbl cRect on pilot morale. 


The Air Lessons of Korea 

• U. S. deliberately passes up chance to test air combat 
‘Sunday punch,’ keeps major weapons under wraps. 

• But AF evaluates first jet war, learns about aircraft 
and tactics the enemy may use in next world conflict. 


By 'R'illiam ,1, Couglitin 

Seoul, Korea— U. S„ in nearly three 
years of air warfare in Korea, lias learned 
a few new lessons but has passed up a 
chance to test many untried air weapons 
and tactics in combat- 

Some observers have compared the 
Korean conflict to the Spanish civil war. 
The comparison is not apt. War in 
Spain, serving as a proving ground for 
World \Var If, was used by Germans, 
Russians and Italians to mature battle 
tactics, test new tanks and aircraft and 
season combat forces for the larger con- 
flict which followed- U- S. and its Com- 
munist foes have not made similar use 
of the limited warfare in Korea. 

► Opportunity Ignored— With Com- 
munists again in a mood to talk truce. 
Air Force can look back on almost three 
years of war, sum up what it has learned. 

War in Korea is no testing ground, 
bears no resemblance to W'orld War 
III. 

"Our mistake," grumbled one high 
Air Force ofBccr as truce talks ap- 
proached, "was that we didn't take ad- 
vantage of this war to test our new 
stuff- Only in the past few mouths 
have we begun to tun some experi- 
mental equipment through combat. Tlie 
Commies used the war for a test, why 
didn’t we?” 

But U. S. was not alone in ignoring 
the opportunity for a full-scale combat 
test. Apparently Red leaders also de- 
cided the risk was not worth tlie gain. 
Communists did not make an all-out 
proving ground of Korea. Tlicy held 


their air power nortli of the Yalu for 
the most part, ventured south only in 
limited numbers. 

► Deliberate Decision— Failure of U. S. 
to fake advantage of the opportunity 
offered by Korea was deliberate. Air 
Force commanders decided early that 
the outbreak of fighting in the Far 
East was to be limited, determined to 
withhold U. S. Sunday punch for the 
bigger war that might follow. Decision 
was in favor of security of new secret 
weapons and tactics at the cost of 
passing up a chance to test them in 
combat. 

This decision was modified to a small 
extent in later stages of the war but, 
in essence, remained unchanged. Only 

do the job required. F-86 Sabres, for 
its first-line fightcr~disco\’ered that 
while the MiG-15 was a better flying 
machine, the F-86 Sabre was a better 
weapon, could shoot its opponent out 
of tlie sky at a rate of 10 to 1. 

► U. S. Know-How— \\'liat .\ir Force 
learned about the MiG was important 
for modified MiG types in the trans- 
onic range are expected to be the main- 
stay of the Russian air ann during the 
next 10 years. American designers at 
work on heavyweight and liglihvcight 
fighter aircraft, as well as bombers, know 
more about possible opponents for their 
planes as a result of the Korean war. 

Complex equipment w-Js jsraised 
when it worked, thoroughly damned 
when it failed- Reliability, it turned 
out, was the key to the question of 
complexity. But to keep a complicated 
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Eliminate 


of faiiure! 


As airplane performance improves, 
and components become more 
reliable, it is evident that these 
advancements have been accom- 
plished by reducing or eliminating 
chances of failure. In this quest 
to remove all possibility of failure, 
Meletron has been an active 
participant. Today our instruments 
are accepted by every major 
aircraft manufacturer. 





txmiiple, probably would not have gone 
into comljat if older jets and prop- 
dri\en fighters could have done the job. 
ihey could not, because the Com- 
munists decided to use the MiG-1 5. 

► Depleted Air Power— It was like a 
chess game where players fee! each other 
out by sacrificing smaller pieces, while 
holding main strength in reserve. The 
Red adsantage that gave U. S. air com- 
manders the shakes during the past 
year was this; The Communist reserve 
was only a few nnlcs north of the 
Yalu, within easy striking distance of 
South Korean bases. U. S. reserve was 
in America. 

There was, of course, another reason 
for the decision: When Korean war 
erupted in June 1950, American air 
power was depleted and a full commit- 
ment in Korea would have left U. S- 
exposed at other spots. Even as U. S. air 
strength grew, global commitments re- 
quired much of it elsewhere- Thus, as 
tmcc approached, less than one-fourth 
of potential American air power was 
in the I'ar East. Air Force, while spar- 
ring in Asia, was not letting down its 
guard along U. S. borders and in Eu- 

Tlictc was one more reason; War in 
Korea first whipped like a yo-yo up and 
down the length of this devastated land, 
then settled into a trench warfare rem- 
iniscent of Word War I. By the time 
the U. S. was in a position to commit 
some of its mote advanced air weapons, 
there was no need for them. Outmoded 
B-29s and B-26s, taken out of the 
mothballs in which they were placed 
after World War II, were adequate for 
the task at hand. Targets in North 
Korea were scarce, and a diplomatic de- 
cision had placed Red bases north of the 
Yalu River out of bounds. Communists 
did not use their full air power; thus a 
handful of American jet interceptors 
could hold air superiority. 

► First Jet War- What then did the 
U. S. learn from three years of this 
limited ait warfare on a remote Asiatic 
peninsula? 

ft learned its biggest lesson in MiG 
Alley, the air space over that narrow 
strip of land in North Korea between 
the Yalu and Chongchon Rivers. It 
learned how the MiG fights, both in 
performance and tactics. 

For this was the only “new” war in 
Korea— the first all-jet aerial warfare. 
Here were bom the first jet aces, names 
like Davis. Low, Jabara, Baker, to men- 
tion but a few. 

U. S. combat pilots found bitterly 
that thev still were looking up at the 
enemy, that the day has not yet dawned 
when the American fighter pilot can 
look down at his foe. The MiG had a 
r ery definite altitude, as well as late-of- 
climh, advantage. 

But Air Force— experimenting with 
the design, gunsight and armament of 


AVIATION WEEK, Mar 2S, 195! 


Remington Rand Methods News 




15 or more carbon copies at one typing 

“One great advantage of the electric 
machine is the number of clear carbons 
that can be obtained, particularly for 
government contracts" writes the Presi- 
dent of a Boston manufacturing com- 
pany. Let us show you how the Electric 
typewriter brings you dividends of 
siiarp, clean carbons, as well as in- 
creased produetjen and distinctive 
printworV Write for Case History 
RE 8536 and “Take a Letter" RE 8499. 


PUase circle the literature you desire I 
CR #795 AC 633 CR 804 j 
RE 8536 Fold,. RE 8499 I 


Simplified, visible 
production control for 
maintaining schedules 

What’s the status of any (or all) jobs 
in your plant? What assemblies, parts, 
machines or manpower will you need 
to maintain schedule. What are the 
delivery dates? These facts, with com- 
plete supporting data can be available 
instantly in one simplified, visible 
record — Scheo-u-orafb. 

ScHED-u-GRAPH Completely central- 
izes all the necessary information for 
effective production control. There's no 
digging in statistical reports, tub files, 

a jsters or card files. No hurried phone 
Is, Eveiything you need is conven- 
iently charted, up-to-date and instantly 
accessible. ScHEO-v-cfu ^ h so simplifies 
production control that any supervisor, 
or even a clerk, can answer any ques- 
tion about any job at any time. 

Can ScHED-u-CRAPU help keep your 
production on schedule? We beUeve it 
can. And to prove our point, and to 
give you further information about 
this dexible, convenient control, we 
have prepared a case history folder 
which explains how Tinker AF Base 
simplified production control with 
Setmn-u-GHAPH. This four-page certi- 
fied report explains how this huge Air 
Force Depot uses Sched-u-graph 
boards to maintain full control over 
such diverse operations os: An aircraft 
assembly line three-quarters of a mile 
long, a series of shops for repairing 
and manufacturing parts and acces- 
sories, and a network of administrative 

Let us send you this complete report. 
You'U quickly see how Sched-u-oraph 
can offer your business, no matter how 
large or complex, the same convenient 
charting of job statuses, item by item, 
with integrated full supporting data in 
one easy, accessible record. Ask for 
Cerlified Report #795. 


Tabulating machines prove a 
boon for medium-sized plants 

You don’t have to be a giant of industry 
to realize important savings through 
the use of punched-card tabulating 
equipment. 

One west-coast tool manufacturer, 
with 675 employees, centered all its 
machine hours, labor, sales analysis, 
payroll and special reports in one 
5-cIetk department, thar^ to the effi- 
ciencies of punched-card procedures. 

What were the savings? In sales 
analyses alone punched cards gave them 
a report that previously took 37 days, 
in the amazingly short time of 3 daysl 
Payroll preparation, production control, 
labor distribution, efficient inventory, 
even income tax returns for employees 
were handled with similar efficiencies 
in time and expense. In the words of 
their chief accountant; .. ."it would 
have been difficult to operate with any- 
thing like our present efficiency, with- 
out these economical and complete 
production sales and general account- 
ing controls.” See Certified Report 804. 


How to solve troublesome “peak load” 
invoicing problems 

A manufacturer of electronic equipment writes us: "Since we have been 
usinB the Printing Calculator for extension and computing taxes, invoicing 
has kmt pace with shipments, even during peak periods." Read the com- 
plete history and leant how this all-puipose machine combines short-cut 
multiplication, automatic division, high-speed addition and subtraction in 
one unit. Ask for folder AC633. 
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One of the keys to Ryan's leadership in high-temperature metal- 
lurgy and ceramics is its modern equipment, including some 
of the finest high precision machine tools and many of the 
largest clcetric resistance welders to be found in the country 
today. Such equipment, combined with the skills of Ryan re- 
search and produetion engineers, has put Ryan out in from in 
solving the "hot” problems of the aircraft iodustry. 


Tvpical of the precision machines found at Ryan is this 64- 
incU Bullard vertical turret lathe, largest on the Pacific Coast. 
Ryan uses it and scores of other irtodcm ttjols for large-scale 
prrxluction of heat-resistant prttducts for jet, piston or rocket 
engines. You'll find Ryan metallurgists and research special- 
ists in the foteftom of high-temper.iiuro development uork. 


Metal Products Division - Jet Engine Components • Exhaust Systems • Rocket Assemblies 


RYAN AERONAUTICAL COMPANY • LINDBERGH FIELD • SAN DIEGO, CALIF. 


piece of equipment reliable in the field 
put such a strain on logistic channels 
that they sometimes broke down, .^fter 
flirce years of the Korean war. Ait Force 
still argued the complexity problem— 
with some dichntds not yet convinced 
that the Air Force's new niitoniatic 
radar gunsight is anv better than ''a 
piece of chewing gum stuck on the 
windscreen.'' 

► Sticky Task— In spite of limited com- 
mitment of air power to Korea, N'ortli 
American I''-86s were not the on);' new 
U. S. aircraft to sec combat there. 
h'-80s played an early role, then were 
pliased out. Republic F-8-ts Siiw exten- 
sive sers’icc as a satisfactory figliter- 
bomber. 

'I’herc was not mucli new about the 
fighter-bomber's job even uitli a faster 
aircraft. It still was the same sticky 
task of dris'iiig through heasy flak to 
plaster a ground target. Many pilots, 
after a figliter-bombcr tour, solunteered 
for a tour in F-86s to find out what the 
''nes'” ssar s'as like. 

Lockheed's F-9-1B all-weather inter- 
ceptor sau limited scrsicc but, for se- 
curity reasons, ssas withiield from com- 
bat to such an extent tliat pilot morale 
in the outfit deteriorated bndh'. 

Marine's F5D night fighter received 
iiigli praise for its combat performance 
but suffered for a time from liigli oper- 
ational losses. 

► Guided Boomerang— N'a\ y's carrier- 
horne jets ivcrc assigned the task of 
ground support, tangled infrequently 
witli enemy aircraft, scored feiv victories 
and prodneal no aces. This dress- Naw 
cliargcs that -M' ssas liogging the svar. 

North Koreans pumping a handcar 
(lossn a railroad track sse-te the first 
victiitiF of a ‘'ncu" N'as v weapon in | 
Korea. .-\s a N'ass- plane dove on them 
in what was apparently a strafing nm, 
tliey pumpeel into tlic safety of a tun- 
nel, only to die when the plane followed 
them in and exploded. 

Tliey were killed by a drone Hellcat, 
teles ision-cqtiippcd, loaded ssith a 



HIGH FI.YER 


M ing Cmdr. M'. F. Gibb in the cockpit of 
J special Ols mpus-pois cred Cmbcrra that he 
flen to a record 6?,668-ft. altitude. 



c^VINYLITE 
IS ACID-PROOF 


-^ENGRAVED VINYLITE STAMPING 
GIVES RAZOR-SHARP IMPRESSIONS EVERY TIME 


depth of ordinary 
an important advpntc 
inspectors opprovol. 


VINYLITE 

HAS CUSHION-LIKE RESILIENCE 


Oar VINYLITE melding prpcess includes o timed curing that imporls to this 
versatile plostic oil the elasticity of rubber, Resilient VINYLITE resists abrasive 
oetion, conforms to irregulor surfoces . , , and lasts much longer] 
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takes the 
out o( refueling 


operations 



. for single point, high pressure fueiing 
and air to air refuefing 


Severe float switches are avoiloble in mony different eonfigurolions, 

some of which include relays lo hondle heavy electrical loads, Others 
are designed for complete submersion in fluids, The 
hermetically sealed switch ond bolanced float assembly minimizes 
false olorms caused by vibrations or acceleration forces. 

These units are unaffected by altitude or other pressure and temperature 
changes. Switches can be provided with a single level or 
duol level system set at factory ot ony distance between 
1" ond 18" from the mounting fionge. 


FOR MORE COMPLETE INFORMATION SEND FOR FREE eUllETIN NO. 1200 



REVERE CORPORATION OF AMERICA 

WALLINGFORD 2, CONNECTICUT, U.S.A. 

another preoision instrument for aircraft and industry 


2,000-lb. bomb and guided from a car- 
rier by a motlier plane. Navv’s attempt 
to sell this as the opening of the era of 
pushbutton warfare (by censoring from 
news dispatclies tliat the "guided 
missile” was a drone Hellcat) backfired, 
drew scorn from the Air Force and a 
public label of "guided boomerang” for 

► Strange 'T I— There was no push- 
button warfare for Air Force bomber 
pilots, flying B-26s and B-29s- Despite 
limited experimentation, their task was 
little different from World War II. At 
least one postwar bomber saw brief ac- 
tion in Korea. But in general, Air Force 
withheld its new strength, preferred to 
expend its old bombers on targets which 
were hardly worth the effort in any 

Air Force had to adjust itself to a 
strange war with odd boundaries. One 
was the diplomatic barrier drawn at the 
Yalu River between Manchuria and 
North Korea. The other was an enemy 
aircraft that could get "out of bounds" 
just as effectis’cly W climbing above a 
Sabre’s ceiling as it could by scooting 
across the Yaiu into the Manchurian 
sanctuary. Fifth Air Force thus fought 
in a sort of box with the enemy always 
on the outside, except when the Reds 
felt like venturing inside. 

New tactics were required for a war 
of this sort. Fifth AF made the adjust- 
ment. not always easily. 

"Operation Strangle,” ambitiously 
presented as an interdiction effort 
which would prevent supplies from 
reaching enemy troops at the front, 
failed to accomplish that mission. Main 
Communist supply bases were north of 
the forbidden Yalu border. 

► Loaded Pistol— U. S- liad another 
worry. The Communists could crash 
the box containing Fifth Air Force 
whenever they decided to do it- Air 
Force likes to defend rear areas by using 
offensive strength to keep enemy off 
balance and far enough away so that he 
cannot mount an air offensive against 
U. S. bases- The Yalu Rivet boundary 
line pres’ented that. Communists coul8 
base their big air fleet within ranee of 
South Korea without fear of U. S. at- 
tack. Fifth thus operated with a loaded 
pistol always at its head. 

Air Force discovered its new concept 
of self-supporting wings did not fit 
neatly into the pattern of Korean fight- 
ing, made some organizational changes. 
Wings contributed maintenance person- 
nel to joint rear echelon maintenance 
centers set up in Japan, and heavy 
maintenance was done there. Some 
wing and group commanders liked the 
system, others complained of defects. 
Main complaint was that it kept aircraft 
out of combat too long. “We could do 
our own maintenance faster right here," 
said one group commander. 

In another instance, one wing struc- 
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How a helicopter 
hangs hy its “elhows” 


Slraight up, slraiphl down, (orwords, backwards, or just hovering — 
the Piasecki “Work Horse" Helicopter's peculiar flying 
maneuverability rests in its rotor assemblies. It is these flexible 
“elbows” that adjust the pilch of the ’copter's great blades. 

Each unit involves more than 625 separate parts. To machine and 

Lycnmiiig stands ready lo assist you whether you have a metal 
product that needs speedy prevision nr volume fabrication— or 
“just an idea" in the rough or biueprinl stage. Long famous for its 

Kq'uirrmenls^in a wide diverrilv nf fields, both industrial ^ 

atid miliury. IT'lmlcver your problem-look lo Lycoming! 

More than 6,000 machine tsols, a wealth of creative 


Far flexible “elbows" 

— rotor assemblies thol 
control the maneuvers of 
its H-21 Helicopter — Plasecki 
looks fo Lycoming's 
precision production 
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lute was dissolved entirely and its 
figliter-bonibcr group assigned to an- 
other wing on the same iicld to avoid 
administrative duplication. 

► Personnel Problems-Oiitbrcak of the 
fighting brought personnel problems for 
US-\r. Resenes had not been main- 
tained at a proficient level. 

“1 had not flown since World War 

s-iov.'‘'-’l miriie^lk-d. etsen 'iVhours'in 
an b'-SO .statenide, sent to Korea, giicn 
10 hours transition in an l-‘-S6 and sent 
into combat- 1 spent mv first si mis- 
sions learning to flv the air|3lane.’’ 

Not onb- reservists, but nianv career 
officers feel Air Force personnel policy 
needs a thorough overhaul, that recent 
efforts in that direction has'C not been 
successful. 

U. S- found itself svith other air 
handicap.s also. Wrong logistic decisions 
were made, had to be corrected. Its 
radar was inadequate. The «at that 
was not a war seemed to des elop manv 
problems not associated with an all-out 
air effort. 

► U- S. Gains-Communists. mean- 
while, while not commiting their air 
power to a full test, still were expert- 
incnting. Tlic MiGs improved, both in 
tactics and performance. Red radar 
prosed excellent- Flak became intense 
and accurate. These added to U. S. 
troubles. 

But after '-1 months of Korean fi'rht- 
ing, U. S. also could tote ud some things 
on the positive side of the -Air Force 

• Its air power again is expanding and 
progressiic. with research and destlop- 
mrnf facilities alert to new combat 
problcnis- 

• ^^'hile not using the Korean Wat as a 
test center, U- S. still obtained valuable 
combat experience with jet fighter air- 
craft. held air superiority with those it 
did use. 

• A large number of fighter pilots now 
base jet combat experience and many 
resersists are up to date in their flying 
techniques, both in jets and propeller- 
driven craft. 

• Organizational and adininistratise 
'seaknesscs that had turned up could 
now be corrected. 

• U. S, had learned quite a bit about 
fighting the type of semi-war so familiar 
to mans' countries but completely foreign 
to U. S. .As did otlicr U. S- military 
)iicn, .Air Force leaders disemered that 
in this war they were playing diplomatic, 
as welt as nsililary roles. It requited 
intense self-elisciplinc and restraint. 

'lliing to remember is this: Kore.l is a 
scrv sm.ill w-ar. must be kept in per- 
spcetis'c. .As a forerunner to World 
AA'ar HI. it hasn't proved much. But, 
bloodv as it may sound, there is notiring 
like a war, cr cii a small one. to keep an 
outfit in fighting trim. 
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New G-E Air Turbine Drives Assure Jet 
Aircraft Reliable Auxiliary Power 


Electric and Hydraulic “Power Packs" Can Be Advantageously Located to Improve Performance, Ease Maintenance 


RELIABLE ELECTRIC AND HYDRAULIC POWER -under all 
operating conditions — can be built into your aircraft 
with G-E air turbine drives. Operated on bleed -air from 
the engine compressor, these drives employ one of the 
simplest of power generation methods. Just one efficient, 
smoothly rotating turbine-wheel is the heart of the 
drive for the airplane’s electric and hydraulic units. 
IMPROVED AIRCRAFT PERFORMANCE can result from 
these advantages of air turbine drives: 

1. Decreased system weight and reduced vulnerability 
because drives can be installed at the most advan- 
tageous location for optimum aircraft design. 

2. Multi-engine reliability because one engine can sup- 
ply air for ell accessory turbine drives. 

3. Elimination of crowded engine compartment in buried 
engine installations. 

4. Reduced drag because engine nacelles can be aero- 
dynamically cleaner, have smaller frontal area. 


EASE OF MAINTENANCE is another benefit of air turbine 
drives. When routine maintenance is necessary, the 
compact units are easily accessible. Also an entire unit 


GENERAL 



ELECTRIC 


can be removed and a new one put quickly into place, 
shortening ground time of the aircraft. 

For further information on air turbine drives for de- 
pendable electric and hydraulic power, contact your 
nearest G-E aviation specialist or fill out the coupon 
and send to General Electric Company, Section 210-61, 
Schenectady S, N. Y. 


MAIL THIS.COUPON TODAY FOR FREE BULLETIN 
General Electric Company 
Section A210-61 
Schenectady 5, N. Y. 

Please RUSH me your bulletin GEA-5870, 

Air Turbine Drives for Jet Aircraft 
For: 

Reference Purposes 
Immediate Project 


Position 






City 

7nne 

....Stoto 



Air Force Chief 

• Twining will lake over 
during grave AF crisis. 

• Appointment is military 
victory over politicans. 

Gen, Nathan Fariagut Twining and 
Lt. Gen- Thomas Dresser White, re- 
cently appointed USAF chief and vice- 
chief of staff respectively, will take over 
the Air Force during a period rapidly 
developing into one of the gravest crises 
in USAF history. 

Both appointments are popular with- 
in AF and rcpteseiit a victory for the 
Air Force against external political pres- 
sure exerted on behalf of other candi- 
dates. 

Appointment of Gen. Twining 
was forecast, but the nomination of 
White for the No. 2 spot was a surprise 
in the face of informed predictions that 
an officer with more external political 
suOTort would be favored. 

Twining, 56, is scheduled for retire- 
ment in October, attaining 35 years 
sers’ice with more than five vears as a 
general officer. However, he will be 
recalled to active duty to serve tlie re- 
mainder of a two-vear term as Chief 
of Staff, 

White, 52, is regarded as one of 
the ablest senior USAF officers and 
will be a strong favorite to succeed Gen. 
Twining in 1955. The postwar historv 
of USAF has seen each Chief of Staff 
sers’e a hitch in the No. 2 spot before 
taking over command- 

Gen. Twining succeeds Gen. Hoyt S. 
Vandenberg. 54, who has been in 
USAF's top post since April 1948. 
Vandenberg has announced his plans 
to retire June 30. 

► Pacific Veterans— Both Gens. Twin- 
ing and White are West Point gradu- 
ates and have a rare combination of 
combat command service and top level 
administrative experience. They have 
extensive experience in inter-service, 
congressional and diplomatic relations 
and are veterans of Pentagon in-fight- 
ing. 

The appointments also mark the first 
rise USAF’s top officers whose wartime 
experience has been primarily in the 
Pacific theater of operations. Both 
Twining and Wliite had their first com- 
bat commands under Gen. George 
Kennev in the Southwest Pacific during 
World' War II. 

Gen. Twining began his combat 
career as commander of the 13th Air 
Force in January 1943 and six months 
later was named by Adm. William F. 
Halsey as commander aircraft, Solomon 
Islands, and given tactical control of all 
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FASTENER PROBLEM 



How Piasecki cut costs 


and assembly time 
on transmission fastenings 



Helicopters deiiiaiid dependably vibralion-jiroof fasten- 
ers for all critical applications. This once meant exjien- 
sivc and cumbersome castellated-nut and cotter pin 
combinations. Now Piasecki Helicopter Corporation 
uses ELASTIC STOP nuts on transmission housings 
and attachments in aircraftlike tItcHl P-I sIio'mi above. 

By using standard AN-305 ELASTIC STOP nuts, 
Piasecki cut jtarts costs and s)>ccded assembiy. These 
self-locking nuls slay tight, riglit ts’herc you put litem. 

tight seal against the threads to prevent corrosion anil 
seepage, yet can be removed and re-used many limes. 

Mail the coupon below for further informalion on 
ESN’A self-locking fasteners. 


<eskak elastic stop nut corporation 

OF AMERICA 





.■\riny, Navy and Marine aircraft in the 
South Pacific. In November 1943, be 
was transferred to command of the 1 5tli 
•Air Force in Italy, where Twining di- 
rected a ntajor portion of tlie A.\F 
heavy bomber offensive against Getman- 
occupied Europe. 

► Alaskan Commander— After the end 
of the European W'ar. Gen. Twining 
returned to the Pacific theater, where he 
commanded the B-29 equipped 20fh Air 
Force for tlie final offensives against 
Japan. In the early post-war years, lie 
headed the Continental .4ir Command 
and .^ir Materiel Command and, in 
1947, was named commanding general 
of the Alaskan 'Hieater in charge of all 
•Air Force. Army and Navy units in that 

He returned to the Pentagon in 1930 
for a brief term as Deputy Chief of Staff 
for Personnel and was appointed Vice 
Chief of Staff after the death of 
Gen. Muir Fairchild late that vear. 

Gen. White, who gets a fourth star 
with his new post, had a pre-war Air 
Force career that took him to diplo- 
matic posts in China, Russia. Italy, 
Greece and Br.izil-developing his 
facilih’ «ith eight languages. His com- 
bat record began in 1944 as deputy 
commander of the 1 5th .Air Force in 
the Southwest Pacific after earlier serv- 
ice as chief of staff of the 3rd Air Force 
(a training group) in Florida and direc- 
tor of intelligence at .A.AF headquarters 
in Washington. 

► Pacific Commands-White served 
with the 13th Air Force through the 
New Guinea and Southern Philippines 
campaigns. He participated in the as- 
saults on Palawan and Zamboanp in 
the Philippines and temporarily com- 
manded the 13th during the invasion of 
Borneo. 

In June 1945, he took command 
of tlie 7th Air Force in the Marianas 
when it became a component of Gen. 
Kenney’s Far East .Air Forces. White 
also served in the Pacific after the war 
as chief of the Far East Air Forces and 
commander of the 5th Air Force in 
Japan. 

Flis postwar Pentagon ex|3cricnce be- 
gan late in 1948 and continued during 
the critical congressional investigation 
of tlic B-36 as director of legislation and 
liaison in the office of the then Secre- 
tary of the Air Force, W. Stnurt Sym- 
ington. 

In Mav 1930, Gen. White was ap- 
pointed USAF member of the Joint 
Strategic Surves Committee in the Joint 
Cliicfs of Staff. Six months later he 
was named USAF director of plans. He 
has been Deputy US.AF Chief of Staff 
for Operations from July 1951. 

Further changes in the USAF top 
staff and major field commands are ex- 
pected during the summer as the new 
Republican Administration consolidates 
its position. 
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Are these 3 new to you? 


It would pay you to know all about them 

Don’f let their modest appearance fool yov; these are puzzle- 
busters and iob-simplifiers extraordinary. 

This is TITEFLEX®—(Ac.All-MeUl Flexible Hose with 1001 industrial applications. 
It withstands temperatures, pressures, vacuum, vibration and the corrosive 
action of a host of liquids and gases. How can you use it? To connect moving 
parts of machinery. To connect misaligned parts. To absorb vibration, contrac- 
tion, expansion and pulsation. To "transmit’’ vacuums or convey high-frequency 
currents. To shield wire and cables, .And to handle difficult materials— from 
acid and ammonia to sea water or steam. 



Here's UNIFIEX— the new Helicalln-corrugated Seamles.4 Flexible Tube, 
tough, corrosion-resistant, leak-proof. .And its helical construction gives it gre 
'rilily and longer life in applications too critical for ordinary concei 
tubing. UxiFLExisforyou— if you're concerned with hydraulic lines, oil bun 
refrigeration machinery, air conditioning equipment, pumps, compret 
or machine tools. For leakless service, Uniflex fittings liave me 
seat. Seal is produced through spring wa.sher effect of hose on fitting body. 
TITEPLEX BELLOWS are the efficient means of absorbing lineal movement in 
many types of equipment. Their welded, convoluted-diaphragm construction 
lets them do this without weakening the lines in which they are inserted and 
without reducing the flow rates of gases or liquids being conveyed, A'ou can use 
Titeflex Beli^ws to seal high pressure valves and shafts, accommodate lineal 
contraction and expansion or high frequency vibration, and to handle ga.ses and 
corrosive liquids under high temperature conditions. Special designs are available 
and complete bellows assemblies can be furnished with any required types 
of fittings. 





AERONAUTICAL ENGINEERING 


NACA Charts Our Spheres of Ignorance 


• Designing for high speed 
introduces uncertainties. 

• Problems include flutter, 
control, stability. 

By David A. Anderlon 

Langley Field, Va.— It's going to be 
a long time before we really know how 
to design highspeed airplanes. 

That is the impression you get after 
listening to many of the top scientists of 
the National Advisory Committee for 
Aeronautics. The 1953 biennial inspec- 
tion of the Langley Memorial Aeronau- 
tical Laboratory here at Langley Field 
hammered home the vast number of 
uncertainties still confronting the con- 
fused designer. These uncertainties rise 
out of the many problems of trying to 
get an airplane to fly well at subsonic, 
transonic and supersonic speed. 

► Across the Board— Somewhere near 
the top of the list are the problems of 
flutter; right near them, the worries of 
stability and control at high speed. 
Further down the line ate the details of 
riveted construction, landing gear design 
and surface toughness. Then there are 
a whole string of basic research prob- 
lems seeking to explain the effects of 
boundary layers, shock waves and other 
fundamentals. There are problems 
right across the aeronautical research 

This article describes some of the 
current difficulties, and what NACA is 
doing, or hopes to do, about them. 

• Aircraft aasb fires, Fire following a 
crash mav become a rarity in the future, 
if the full-scale tests conducted by 
NACA’s Lewis Laboratory at Cleveland 
arc any indication, After actually crash- 
ing a number of war-weary Curtis C-46 
and Fairchild C-82 planes into barriers 
designed to smash and rip vital installa- 
tions. NACA scientists were able to get 
an insight into the mechanisms that 
caused fires to start (AviATtoN W^eek 
fan. 26, p74). This had always been 
the missing link in aircraft fire research. 

Out of the tests came a fundamental 
approach to stopping fires by preventing 
them from getting started. Since the 
powerplant nacelle and the associated 
hydraulic and electrical services for the 
airplane seemed to be the source of hot 
spots that caused ignition. NACA de- 
vised an inerting system for canceling 
out the effect of these ignition sources. 

The system cuts off electrical services 
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and the fuel, discharges a slug of carbon 
dioxide into the air intake to purge tlie 
engine and squirts water on the hot 
exhaust collcctor. 

No plane equipped with the inerting 
svstcin cauglit fire after crash, although 
tanks were ripped open and fuel spilled 
and I’aporized deliberately. 

• Flutter. There is a new variation on 
the old theme of aiiplanc flutter and it 
is a particularly sinister One called 
“chordwise flutter.” 

In an awesome collection of high- 
speed movies, NACA showed a .stub 
wing of low aspect ratio failing ivith 
little warning almost imincdiatciy after 
developing chordwise fluttcr. 

Tliis is just one of tlic several kinds 
of flutter that have been identified. It 
shows up as distortions in a cliordwise 
direction; the metal takes on friglitening 
flexiliility and undulates wildly between 
leading and trailing edge. In tlic speci- 
men which was sliown. failure was 
abrupt and complete by combination of 
shear and bending at the wing toot. 

Flutter studies ate receivingTiigh pri- 
ority at Langlev because of tlicir im- 
portance in highspeed flight- But as 
tlic annual report of NACA says, " . . , 
flutter has become so complex that 
scientists have been frustrated in at- 
tempts even to formulate it theoreti- 
cally, much less suggest tlicoretical solu- 
tions. . . . The most effective solutions 
arc resulting from experimentation." 

• Structural details. If vou arc design- 
ing web-to-flange connections using a 
bend radius of four to six times the 
metal thickness, you are penalizing the 
structure. Wliat you want is a right- 
angle bend with no bend radius. 

This startling approach is the result 
of a scries of tests made at Langley on 
identical multi-web box beams-identi- 
cal. that is, with the exception of tlic 
bend radiuses on the flange-web con- 
nections. The beam that failed at 
around 30.000 psi. with a six-times bend 
radius held up to just short of 50,000 
psi. with a zero bend radius. 

• Stability. Pitchup at high speed is 
a scary thing to watch, and undoubtedly 
much worse to experience. It happens 
at high angles of attack for certain con- 
figurations of aiqslane— NACA used a 
sweptwing, high-tailed model as an illus- 
tration— and involves a reversal in slope 
of the pitching moment curves. To 
tlie pilot, it shows up as an increase in 
angle of attack out of all proportion to 
what he usually gets from a known 
stick deflection, 

During the resultant erratic unstable 
motion of the airplane after the start of 
pitchup. the angle of attack fluctuates 
wildiv between extreme negative and 
positive values, while the roll angle 
changes rapidly. The motion is ex- 
tremely complicated and hard to de- 
scribe— it has to be seen to be believed. 

There are ways around this, however, 
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SSliSH! 

about tlie increasing size and weight of 
.u;, ® ® 



analraed statisticalh- 

other things— tlie freqiieiicv dis- 
m of sinking speeds. So far. 70 
: 245 landings analyzed have 



facing the designer of highspeed air- 
planes. A delta-wing model was vi- 
■ 'and began to flutter at 1.450 
per minute. This resonant 
condition was casilv stopped by drop- 
ping the exciting frequenev to' 1,200. 

But with the wing vibrated at 1.200, 
heaters were swung down over the lead- 
ing edge. They simulated the effect of 


flu"ttoij,|'’st™nglv ar^™oVcycLs! X 

same frequency «hich had been "safe” 
before- 






coiiiplcxih- of the tlcsigii eriteriii in store 
for the fiitiire. Actually, it is only one 
of the many effects of iicmtlyiianiie heat- 
ing on aircraft. Others iiielndc Imstt- 
ing the strength of the inatcrials used 
because of elesated tcinperaturcs, in- 
ternal .stresses and uneven loads hceanse 
of non-uniform temperature disfribn- 
tion over the \sing, and local <listortif>n 
and alteration of attachment loads be- 
cause of the same uneven distribution. 

• Interference, "lliis kind of drag lias 
iiKiais been a prolilem. Just when 
designers were getting used to tlie ways 
of getting losv drag witli subsonic air- 
planes, we sped tbroueb sonic velocities 
and started the race all over again. 

Tiny dr.ig increments arc much mote 
important now than they svcrc before. 
With power-available and power-rc- 
qiiired curves running almost parallel in 
the supersonic range, a small difference 
in dra^ can mean a tremendous differ- 
ence m speed— perhaps measured in 
hiindteds of miles per hour. 

In one example, N.ACA quoted a sub- 
sonic speed tliat became supersonic 
after an investigation showed tlie way to 
removing much of the interference drag. 
Tied into this problem is the effect of 
external stores on buffeting and flutter 
as well as drag. 

Through the use of dynamically simi- 
lar models and rocket-powered frcc- 
fiiglit models with external packages, 
NACA is delving deep into the me'chan- 
isms that set wings and tails shaking. 
Already troubles have been cured as a 
result of these continuing studies. 

► New Facilities— llictc are two new 
basic research tools this veat at Lang- 

• The first— and most spectacular- is 
the eight-foot transonic windtnnncl, 
which has speed capabilities up to about 
Mach l .-f Speed, pressure and temper- 
ature of tlie air can be laricd during 
tunnel operation. Tlie tunnel is now 
undcigoing calibration runs, and doing 
some basic rcscircli in addition. It will 
be about a year before tlie new facility 
can shoulder its routine work load. 

• The second new unit is the Gas 
Dynamics Laboratory. 'Iliis is a fimda- 
mental establishment which is to be 
used for better undcrstandiiig of the 
physics of highspeed flight. It can 
simulate flight speeds up to Mach 9.0, 
or altitudes up to about 200,000 ft. 

There ate nine test cells, w ith air jets 
from nine inches to 20 in. square. Out 
of the nine cells, four ate hot jets at 1 5 
to 1,500 psi.; four arc cold jets at the 
same pressure range, and one is a hot 
jet at a range from 1 ,000 to 3,000 psi. 

► Values and Opinion— W'hat docs all 
this add up to? More than ever, the 
welter of research problems being 
tackled by the NACA is simply an in- 
dication of the pliilosopliv pointed out 
earlier (Aviation Wetk, Mar. 2. p. 147) 
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tliilt tliis i» tlic yc.li of the iccon<3K>ider 
effect. The NACA, like otlier te- 
seoicli and scientific bodies, is finding 
out how much remains still to be 
learned. 

Much good Iras come out of this 
approach. To this observer, the think- 
ing which evolved the inerting system 
to prevent crash fires is worth every re- 
search dollar NACA has received since 
its inception in 1915. 

Research does solve current problems, 
and that is where the tangible payoff is 
most obvious. But as N.ACA’s annual 
report says, research “. . . is most pro- 
ductive when it reveals ne« knowledge, 
leading to new applications, 

"In the race for air supremacy, the 
date for the ultimate test is un^mow- 
able. I he time available to carry out a 
logically planned research program is, 
consequently, a matter of judgement. 
W’hat is left undone now may never be 

undertaken.” 


THRUST & DRAG 


Induced Drag Coefficient Award this 
neck goes for the hue and cry created 
ill some newspapers as the result of the 
I'isit of two Russion military attaches to 
SAE’s National Aeronautic Meeting 
(not to be confused with the aircraft 
production forum, which was only one 
day out of the week-long meeting). 

As practically everybody knows, such 
meetings, witli tlic exception of occa- 
sional classified sessions, are open to the 
public. Copies of the papers (and there 
were none for the production forum) 
can be bought by anyone. Each presen- 
tation is cleared in advance by security 
officers. Also— and maybe my mouth 
ought to be washed out with soap for 
saying so— sonic engineers felt that no 
world-sliaking ideas were revealed dur- 
ing tire meeting. 

So let’s not worry about those SAE 
papers down in the Russian Embassy. 

Some of us were discussing missiles 
the other day, particularly the Vought 
Rcgulus, which currently is using drone 
guidance and later will use self-con- 
tained homing devices- We were trying 
to devise a definition that would be 
more specific than “guided missile," 
and help to separate a "true" guided 
missile ftom a drone. 

^\'c’^c still trying. Among other 
ideas, wc said that you had to tell a 
drone where to go to hit the target, but 
a missile only had to be told where the 
target is. That seemed to knock out 
intelligence on the missile’s part, so we 
developed this current definition: You 
tell a drone where to go, and you tell 
a missile when to go. What’s your 
definition? — DAA 
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A.V. ROE CANADA ITD. specifies "16-25-6” 
for rotor wheels in new Orendn let engine 



F rom the first designs to volume production, ’T6-25-6” 
was the alloy selected for rotor wheels in the new 
Orenda jet engine. A. V. Roc Canada Limited says. "No 
other alloys were considered during the development, 
since this particular alloy had become identified by and 
large as the successful specification . . , 

Acceptance like this has made " 1 6-2 5-6" the most pop- 
ular super-alloy steel for jet engine rotor wheels, it was 
first developed bv the Timken Company during World 
War II and since it was the sue suitable steel that could be 
produced commercially for jet engine rotor wheels, it 
helped make jet propulsion practical. 

Today, more"! 6-2 S-6” goes into solid and composite jet 
engine rotor wheels than all other super-alloy .steels com- 


bined ! Thai's because '’16-25-6" has the best combination of 
the three top requirements for jet engine rotor wheels: 
I ) It has good high temperature properties. Operating at 
temperatures up to I50D°F., it retains high creep and stress 
rupture strength. And it has excellent resistance to scale 
and corrosion. 2) It is relatively low in strategic alloys. 
"16-25-6’’ uses none of the highly strategic alloys, contains 
no cobalt or columbium. 3) It has good machinabiliiy. 

Make use of the Timken Company's wide experience 
in high temperature steels. We'll help you adapt ''16-25-6” 
to your purposes-or help you pick other alloy steels 
suited to your needs. Write The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 6, Ohio. Cable 
address; "TIMROSCO". 



SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 


43 






LIQUIPOMETER Gravimetric and 
Volumetric Liquid Measuring Systems 

Capacitor 


Liquidometer capacitor type fuel quantity 
measuring systems feature the simplest and 
most fundamentally straight-forward circuits. 

These systems can provide individual indi- 
cation or totalizing of fuel volume or weight, 
low level warning, fuel transfer switching, 
airplane center of gravity control and other 
auxiliary functions. 

One type measures the weight of fuel based 
on an assumed relationship between its density 
and its dielectric constant. Another type is in- 
dependent of fuel dielectric constont and is the 
only system which really gives "true" fuel 
weight indication. This type automatically com- 
bines the volume as measured by tank units 
and a dielectric reference condenser, with 
density as meosured by a Liquidensitometer. 
An uncompensated type is also available. 

If desired, Liquidometer fuel weight measur- 
ing systems can be arranged to provide volu- 
metric "full' tank indicotion, regardless of the 
type fuel or its temperature. This feature is of 
material benefit during ground or airborne 
refueling operations. 

Indicators, power units and tank units are 
rugged, compact and are of lightweight con- 
struction. They combine the features of sound 
progressive engineering, expert workmanship 
and best quality materials. 


THE LIQUIDOMETER CORPORATION 

Long Island City 1, New York 


Assault 

Transport 

Details 




CHASE C-123B 


LOOKING BACK 
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PRODUCTION 


Why Do Modern Aircraft Cost So Much? 


• One reason is greatly 
improved performance. 


COMMERCIAL TRANSPORT AIRCRAFT 


* But buyers’ changes help 
push prices up too. 

The fact tliat today’s military air- 
craft cost so much lias been generally 
accepted as a logical consequence of the 
expensive design, production and equip- 
ment requirements needed to give nigh 
performance. 

These same factors uill affect the 
cost picture in the commercial field. 
As U. S. manufacturers move to hasten 
the day when our own jet transports will 
be flying, an increasing amount ol 
study is going into the factors that make 
the projected price tags of these nesv 
aircraft so high in comparison with 
their pistonmowered counterparts. 

► Why So fligh?— These aircraft costs 
and the many factors behind them were 
keenly analyzed by Boeing .Airplane 
Co.'s chief cost accountant. James W. 
Barton, before a large audience of in- 
dustry engineers at tlie recent National 
.Aeronautic Meeting of the Society of 
Automotive Engineers, in New York. 

I'or his analvsis. Barton assumes 
three transport planes similar in physi- 
cal respect to the Boeing 247-D, 507 
and 577 (Stratocruiser). He considers 
the basic cost data for such a plane 
series; be adjusts for a uniform quan- 
tity, 3 uniform profit rate; eliminates 
cost advantages gained by concurrent 
production of similar military articles 
or by customer-furnished equipment. 

Barton, in bis analysis, calls these 
planes by the years in which their 
principal costs were incurred— Model 
1933 (247-D), Model 1939 (307) and 
Model 1949 (377). 

He shows that a 3,420% increase in 
gross price from 1933 to 1949 was re- 
duced to only 259% based on cost per 
pound of weight. This 259% is re- 
duced to about a 65% increase bv cor- 
recting for inflation which occurred in 
the meantime. 

WTien also corrected for perform- 
ance impros’ement, the cost trend is 
downward. Thus, the price per pound 
per mile per hour of block speed is less 
today than it was 20 years ago. 

► Two-Decade Advance— Basic improve- 
ments in aircraft have been made in 
the last 20 years. Tliese include: 

• Cruising speed: The propeller-driven 
plane flic.s more than hvice as fast as 
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ALTHOUGH SALES PRICES hove gone up. cost per Ib./mi./hr. has gone do«n. 

the 160 mph. of 1933. Jet power sviil from just under 1,000 mi. in 1933. 
boost this figure sharply. A'et with this increase in speed and 

• Range: This has more than tripled nmgc, airplane accidents and passenger 
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RefrssU is Ready for critical electrical applications in the Aircraft World with 
specially processed textile sleeving. Refrasil flexible sleeving provides elec- 
tive space separation for temperatures up to 2000‘F. High silica Refrasil is 
chemically stable, fire-resistant and is unaffected by ordinary acids. 

Refrasil is Right for the Aircraft World with Lightweight Removable Insu- 
lating Blankets using Refkasil Batt enclosed in hi^ temperature foil. Refrasil 
blankets are specified by 90% of. the manufacturers of jet powered planesl 
HITCO engineering counsel is yours without charge, and we invite your 
suggestions for new applications of Refrasil. For free sample of any of the 
physical forms illustrated below, address inquiries' to Mr, A, W. Williams, 
The H. I. Thompson Co., 1733 Cordova Street, Los Angeles 7, California. 

REFRASIL is available in a variety of physical forme: 
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Turbine-type jet engine units develop 
"push" with the aid of hundreds of tiny 
power blades and buckets. These 
parts are made of hIgh-temperature alloys 
by the Microcast Process. This mass 
production technique solves the problem 
of handling the hard, virtually 
non-machineable alloys required for jet 
power plants at substantial 
savings. This flexibility and economy in 
producing hIgh-heat alloy parts can be put to 
work for you. Let us show you how 
precision cast parts can fit into your 
product’s design. Write for 
16 -page booklet and 
information on the new 
MICROCAST color movie. 


PPWER 

BLADES 


FOR JET ENGINES 

MASS PRODUCED with the aid of... 

microcast 
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fa^dlitics ha\c .^horni a decrease. 

• Reliability: lias increased; time bc- 
h\ccn engine ovcrliauls lias been 
steadily boosted. 

• Passenger comfort: lias been consid- 
cr.ibly raised. Insulation and lessening 
of vibration lia\e been a factor in ini- 
prosed comfort. 

Barton analyzes bow much tiicsc im- 
provements hai-e cost and wbat ele- 
ments of cngineerin|-ptodiiction base 
been most affected. 

► Cost Breakdown— Sales priec per 
pound of empty weight resulting from 
iceuning production costs, and siib- 
classilied by major cost elements is 
sliown in tlic cliart on page 50. Non- 
iccuning costs include cost of engineer- 
ing through first release of all details 
and the cost of basic tooling— design, 
fabrication and trsout of the first com- 
plete set of tool.s requited for the 
given progtani- 

Rccutting costs include sustaining 
ciigincering- minor design cliangcs for 
"shop facility,” investigating and ans- 
wering customer requests uf an engi- 
neering nature, any special engineer- 
ing for spares, etc,; sustaining tooling 
— to-work, repair and maintenance of 
tools during course of construction; 
production costs of manufacturing la- 
bor, manufacturing overhead, raw nia- 
Lcrial and purchased equipment; and 
direct charges- insurance, consultants' 
fees, cancelation cost of subcontrac- 
tors, state and city business taxes, per- 
formance bonds, etc. 

► Basic Factors— Basic engineering and 
basic tooling have increased 151% and 
102%, rcspcctis'ch'. between Model 
1933 and Model 1949. This indicates 
how requirements for increased speed, 
range, comfort, safety and reliability 
have cost hcas’ily in engineering and 
tooling fields. 

Barton points out that the basic 
tooling increase has occurred largely 
since the time of Nfodel 1939. Modem 
transports with their hcasier struc- 
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A basic drawing — which must be re- 
vised to meet the customer’s specifioa- 
tions— is exposed on Bepro-Negative 
Paper in a standard print-making ma- 
chine; then the print is processed in 
standard photographic solutions, An 
easy room light operation that produces 
a negative photographic intermediate 
from the original drawing. 


The draftsman obliterates the unwanted 
detail on the Kodagraph Repro-Negiitive 
print by simply applying opaquing ink. 
The way Symington-Could figures it, 
when large .ireas must be revised ... or 
many small scattered changes must he 
made, this is easier, faster than altering 
a positive print. 


A positive Repro-Negative print is 
made from the corrected negative . . . 
on this the draftsman adds the new 
design . . . and a master is ready to 
produce the required number of prints. 
Ready in a fraction of the time required 
previously when the unchanged design 
was retraced in full. 


Simple 1-2-3 operation beats Jhe 
five o’clock deadline 


At the Symington-Gould Corporation, Depew, 
N. Y., extensive revisions are made on drawings of 
railway specialty equipment , . . and prints are ready 
for mailing to customers— hours, even days, ahead 
of the old schedule. 




See how it’s done-all so easily— with Kodagraph 
Repro-Negative Paper . . . another versatile photo- 
graphic material in the famous Kodagraph line. 


These Kodagraph Materials also save Syminglon-Gouid time and dollars 


• Kodagr;iph Autopositive Paper is used to reclaim 
old. soiled drawings; to produce intermediates from 
customer-drawings on opaque stock. 

• Kodagrapli Contact Cloth is used to repindoce 
corrected negative prints when durable, inklike 
cloth intermediates are desired. 


• Kodagraph .Aulopositive Clotli is used to reproduce 
new pencil drawiiip rlirectly, which helps elimi- 

NOTE: Kcxligrnph AatO|>osUi\e Paper and Cloth .are 
l>roc.-.swd ill the same r-asv maimer as Repro-Negative 
Pairer, hut prmlm e piisitnes lUrcclly from the originate. 


"THE BIG NEW PLUS” in engineering drawing reprodwelien. 


Get the full story on the 
sensationa) Kodagraph 
line; learn how you, or your 
local blueprintcr, can proc- 

prisingly low cost. Write 
today for a free copy of 
“Modern Drawing and 
Document Reproduction.” 



SUES PRICE PER POUND OF WEIGHT EMPTY FOR 
THE RECURRING PRODUCTION ELEMENT OF COST • 




50 YEARS AGO 

THE WRIGHT BROTHERS 
USED A HIP CRADLE FOR CONTROL 



NOW 

PILOTS RELY ON 

ADAMS-RITE 


GRIP CONTROLS AND QUADRANTS 



The quadrant Iflustraled has been 
developed for one of the latest high 



tutal members, increased aerodynamic 
smoothness, artd extreme weight-con- 
scious designs, have required more and 
heavier tools to hold necessary toler- 
ances, yield reasonable interchairgea- 
bility, and permit complex construction 
bv manpower of normal shill. 

► Plane feample-lii 1939, a 90,000-lb.- 
emptv-wciglit plane would have been 
engineered and tooled for about $14j- 
milUon; in 1949 it would have been en- 
gineered and tooled for about 529} mil- 
lion, Barton says. 

Tlie 1939 plane would not fly as fast, 
as far, as high, or carry as much payload 
as the 1949 aircraft, and it would not 
have been as comfortable. But under 
the 2949 conditions, the manufacturer 


incurs a substantially greater first cost, 
before any planes are produced. This 
means a much greater financing prob- 
lem. It means that the manufacturer’s 
decision to base his price on a certain 
quantity becomes just about twice as 
important as it used to be. Barton says. 

llad the manufacturer chosen to base 
his price on a quantity of 7S airplanes 
ill both cases, and succeeded in selling 
only 70, he would on this alone have 
lost $960,000 in 1939, against a loss 
of over $2 million in 1949. 

In the event of changes in design, 
more dollars worth of engineering and 
tooling would be scrapped and mote 
dollars worth of engineering and tooling 
be required to make the correction than 
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Your best way to 
cut meter maintenance costs- 


for bulk fuel handling 


Wh.n dirt-clogged meters put your tanks or trucks on the “down 
list,” you lose in two ways. Your investment is tied up. And your 
service suffers. 

A sure way to reduce such losses is to install Purolator" Filters 
on every truck ... at every platform outlet. Purolator Filters, with 
famous Micronic" elements, remove particles as smaO as .0000039 
in., have up to 12 times the filtering area and dirt storage capacity 
of old-style filters . . . take up less space, for the same flow capacity. 

One refinery reports that Purolator Filters have more than paid 
for themselves in a few months by reducing meter maintenance costs. 

Take the first step towards more trouble-free operation by 
sending for the new Purolator Industrial Catalog No. 1053, 
describing filter units with flow capacities of 15 to 1500 g.p.m. 




51 





' f>roc/uet/on 


with MARMAN QaM. Coupler Latches 

Exclusive Swivel Action...No loose parts... 

QuM, 

TO OPEN 

Quid, 

TO CLOSE 

Quid 

TO TIGHTEN 


Positive Lock Under All Conditions 

Not aHecfed by heat, cold, vibration or stress 


These time-saving features 
are available on the 
standard tine of 
Marman precision 
couplings— easy 
to specify— fast 
on delivery 




Mm 


„ii, cupi. w-s 


STAFF UNIT MANHOURS 

TOTAL eNSINEEtlNO SOR 
FIRST 100 AIRPLANES 


itMMEKT 


MANHOURS -100,000 


for tlif pctiotl of tilt 1950s. T'liis means 
use c)f planning and methods study per- 
soniicl to asoid these costly changes. 

► Production Aspects— Bro.idly defining 
structural efficiency as the pounds of 
gross weight per pound of .stnictural 
ight. Barton points out that Model 


1955 carried 2.05 lb. of gross weieht 
per pound of structure. Model 1959 
carried 5.54 lb. and Model 1949 car- 
ried 5.9 lb. 

'rliis means that during the period a 
92% increase in structural efficiency 
was obtained against a 49% increase in 
cost per pound of emptv weight. 

I'roin Model 1959 to Model 1949 
there wns a |)ractically negligible in- 
crease in |)roduction labor costs- 'flic 
increase was kept relatively small by 
\cr\ substantial decreases in structural 
cost |)er pound— the nianufaeturcrs be- 
came increasinglv proficient in working 
tlic new materials aiailable, Boeing 
records indicate better than a 28% de- 
crease in manhours per pound of struc- 
ture for this [xriod. 

While ])crcentagc of airplane wciglit 
accounted for by installation items in- 
creased oiih' stiglitly during this period, 
manhours per pound for this nonstruc- 
tiir.il material increased by more than 
60%. 'Ihis led to cmplovmcnt of time 
and methods study techniques, in- 
creased production planning and better 
tooling techniques. 

'llic combination of tlicsc factors 
brought about the relatively minor in- 
crease ill labor cost per pound. 

► Overhead's Role— Production oi’cr- 
hcad is res|) 0 nsiblc for tlic greatest 
single increase in prodnetion costs from 
Model 1955 to Afodcl 1959-morc than 
75%. Cener.illv speaking, osctlrcad 
costs consist of those items that cannot 
practieahlv be charged directly to any 

" ■ ' ■ major reasons for the 


overhead 
. Tlic ve 


. fact that a large ty]3c of oi 



Why tho Wilcox 96 Series Transmitting 
Station is in Use All Over the World 
- Dependability! Flesibilityi 
e Advanced design— using hermetically sealed 
meters, transformers, capacitors for.unfail- 
ing dependability. 

• UoiL conatruction' provides for either 
simultaneous transmission on a nutter 
« frequencies, or selection of as individhai 

' yoequency best suited to your particular 

• '525^525 kc.'a mc/a 


Write toiiay for eompUte information! 


INSPIRES Confidence 


eastern's Ei^erience 



Eastern relies on Sinclair for 

Dependable Engine Lubrication 


Last year 3,908,371 passengers placed their conhdence in the powerful 

engines of Eastern Air Lines. And mile after thundering mile, these engines have relied 

on Sinclair Aircraft Oil for maximum protection against heat and friction. Eastern has shown its 

confidence by using Sinclair Aircraft Oil exclusively for four years! 

Airlines maintain public confidence, by using the finest, most dependable products available. 

Over 45% of the aircraft oil used by major airlines in the U. S. is supplied by Sinclair. Only a 
high quality aircraft oil which has been severely tried and proven could make and 
keep a record such as this. Why not place your confidence in Sinclair Aircraft Oil? 

SINCLAIR AIRCRAFT OILS 

SINCLAIR REFINING COMPANY, AVIATION SALES, 600 FIFTH AVENUE. NEW YORK 20. N.Y. 
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RIGHT 

from the beginning 


Electrical controls are Hartman's business . . . and have been for over 50 y< 
Today Hartman makes relays, cutouts or contactors for nearly 
every type of modern, high-speed aircraft, both multi-engine transport and 
military jet. Hartman designs, engineers, develops, and produces 
these highly specialiaed controls in its own plant- 

So if you have a problem involving electrical control— efrfier AC or DC— 
turn it over to Hartman where it will be analyzed and engineered 
with an efficiency that comes from half a century of controls specialization. 
Then you'll know you'll be Right — from the beginning. 



the Hartman Electrical Mfg. co« 

‘CONTROL HEADQUAffTERS' 
MANSFIELD, OHIO 




Currant Cutout 
AN303S-1 



HARTMAN ALSO MANUFACTURES 

Polarized Relays * Selector Relays * AC and DC Centaeters * Differential 
Relays ' Fault Relays ’ Time Delay Relays ■ Automatie Paralleling Relays 
* Reverse Power Relays * Complete Control Assemblies 
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control 
systciTis by 

WESTERN^EAR 


Highly specialized knowledge gained by more than 
two decades of power transmission service to 
the aviation industry assures you 
of the correct answer in a quality product 
designed for complete dependability. 

Other products and services include actuators, 
accessory drives, special gears and gear units, test 
equipment for laboratories, research and wind tunnels. 


^gmmm "geading for the age of fhght " 

Send lor your copy oj new ireaiise 
f now. Please use company leiierhead. 

'iM 


WESTERN GEAR WORKS 






added contplexity of engineering and 
tooling. 

Barton observes that while the weight 
attributed to this type of equipment for 
Model 1949 was only slightly erealer 
percentage-wise than it was for Model 
1933, the complex and important func- 
tion assigned to it makes necessary 
special consideration throughout the 
whole manufacturing organization. New 
techniques of handling, storing and 
functional testing had to be developed. 

Barton says that the purchased equip- 
ment element and "its related effects" 
present one of the greatest, if not the 
greatest, threat of increased airplane 

► B-29 vs. B-47— Barton compares the 
history of B-29 engineering staff man- 
hours against B-47 engineering staff 
manhours. The chart on page 52 
shows that in almost every case the 
B-47 staff manhours were at least twice 
as great as the B-29 manhours. Tliis 
illustrates, says Barton, the type of prob- 
lem, engineering-wise, that the jet age 
has developed. 

Of the various staff units shown, one 
of the smallest differences between the 
two planes occurred in the powerplant 
unit. While this indicates the simplicity 
of the jet engine and its installation, it 
also shows that the effect of changing 
from a piston-driven to a jet-driven air- 
craft is not localized in the powerplant 

Actually, says Barton, this becomes 
one of the relatively smaller problems- 
It is the increased performance, which 
the jet makes possible, that develops 
problem areas in each of the specialized 
Gelds where existing research and pro- 
duction techniques ate insufficient to 
supply the needed answers. 

In electronic equipment, the number 
of systems has increased 55% from the 
B-29 to the B-47. Number of vacuum 
tubes has jumped 333%. Electronic 
equipment weight has increased 371%. 
Barton says that while it is probable 
that a longer step forward for the mili- 
tary requirements has been made than 
will be required for the commercial 
situation, a substantial increase in elec- 
tronic equipment will be needed. 

► Jet Factors— Barton compares the 
Model 1949 upper wing panel with its 
counterpart in /et No. 1 (Barton’s Jet 
No. 1 closely resembles the Comet 3). 

The 1949 plane has relatively small 
sections of flat .060 sheet as against ma- 
chine-tapered skins as thick as .4 in. 
for the jet. He says these skins become 
so large that they must be handled by 
overhead equipment. 

Stringers for the 1949 planes were 
sheet metal and had a constant thick- 
ness of .125 in. 'They were piloted in 
the fabrication operation and were short 
enough to be manhandled. Jet string- 
ers are made from extruded sections 
with i-in. thicknesses that are machine- 


tapered full length. These are long and 
hciuy enough to require a sling. 

Rivets are necessarily heavier and 
iiiimy high-shear rivets and lock bolts 
will be used for structural efEcienev on 
Jet No, 1, 

A Class 2 hole (.014 in. tolerance), 
which required little inspection, was 
used for 1949, but for Jet No. 1 a 
Class 1 hole (.003 in. tolerance) will be 
used. This hole requites precision in- 
spection and must be countersunk. 

For the 1949 model, a standard 4-in. 
electric drill plus a 4-in. air motor and 
relatively iew drill bushings were re- 
quired; for Jet No. 1, due to the thick- 
ness of material and tlie tolerance of 


the hole, automatic ait feed drills which 
must be counter-balanced from over- 
head are needed. A drill cage to posi- 
tion the drill and locate the hole must 
bo built and a sling must be provided 
to move the drill cage into and out 
of position, lire Gnal assembly jig for 
Jet No. 1 is estimated to cost nearly 
eight times as much as the assembly jig 
for Model 1949. 

Barton concludes that the trend of 
non-rccurring costs toward being a 
greater and greater percentage of flie 
total will continue into the future. 

► Powerplant Price— Considering power- 
plants, Barton reports that for a jet air- 
liner, recent quotations indicate the 


I Narrew,'v 
floating®- 

■ 5/16-24 and 3/8-24^ 
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engine price should be in tlic nciglibor- 
liood of $460,000- I'or an 86,000-lb.- 
cmph’-ncigbt airpLuic, this would yield 
SS.55 pet weight empty pound as com- 
pared with S8-50 for the Model 1949 
powcrplant installation, 

A substantial increase. Barton ob- 

► Price Guess— Barton niahcs an "in- 
formed guess" an the order of magni- 
tude of jet transport prices fot the fu- 
ture on the basis of (pound of gioss 
weight) vs. (gross weight times block 

Historical data weie plotted against 
every conceis’ablc iratanieter. Barton 
savs, and this particular basis prosaded 


the most meaningful relationships. 

.Assuming that Jet No. 1 is going to 
have a gross weight of about 186,000 
lb. at a block speed of 460 mph.. Bar- 
ton multiplies these two factors and 
finds the point of interscetion witli tlie 
projected trend line for Models 1938, 
1939 and 1949. This indicates a price 
for the jet of $24.50 per Ih. of gross 
weight, wlricli wlicn multiplied Iry 186,- 
000 lb., yields a total price of S4.36 mil- 

lie says that since ptcsiims history 
indicates a quantity of 75 airplanes, we 
then bas e a number wbich represents a 
possible ascrage price for tliis number 
of planes. 



fiod-positive idenliRcarion. 
AlSO-Choice of Holders am 
Microromic Drawing Leads. 


trained hands reach 
for precision-made 
instruments 

Microtomic 

Designed especially for engineers 
and draftsmen, precision-made 
MICROTOMIC Drawing Pencils 
meet every requirement. The 
result of over a century of 
pencil-making “know-how” 
backed by constant Eberhard 
Faber research. See the dif- 
ference— prove it to your 
satisfactiont 

Compare any of Microtom- 
ic’s 1 8 degrees in your own 
drafting room. To make 
this test easy and without 
cost— write us for a sample 
(specify degree wanted). 


EBEMiRDiFilBER 


Barton puts it this way: "We ccr- 
tiiiiily cannot represent this number as 
being 'cry precise- It should, however, 
he at least 'in the ball park.’ It is iiu- 
duubtedly mit 'in the diamond' and 
furthermore wc should recognize that 
tliis represents a straight projection of 
past trends." 

lie doesn't represent this estimate as 
am- particularly deep and searching one, 
rather as one to use simply as an indi- 
cation of trend and to spur efforts to- 
ward cost reduction. It is entirely pos- 
sililc that cxpericnec of aircraft manu- 
facturers in building jets, plus tlicir 
efforts to reduce costs may result in 
lower prices. Barton points out. 

If is also possible that problems of 
such magnitude may arise that they can- 
not be sohed fot this price. He ob- 
serves that tlic price is below that 
"quoted" for the Comet No. 3 as con- 
sorted to U.S. wage scales. 

This developer] price converts to 
11. 5^ per pound of weight empty per 
mile per lirnir, sersus more than 15< 
per pound per mile per liour for Model 
1933- or a reduction of 26% in terms 
of a price based on speed capability. 

► Changes Cost Money— Barton con- 
tends that both the airlines and the 
manufactiircts should stris-c to mini- 
nii/c clianges from the basic design. "A 
book could lie written on the subject of 
clianges." he savs. classifying them as 
CAA and CAR, customer, contractor, 
and \ ciidor. lie claims that changes in 
the first three categories can well make 
or break a project. 

• CAA changes on the Str.itocruiscr 
added Inindrcds of pounds to tlic empty 
weight of the airplane and cost many 
thousands of hours, he points out. 

• Customer clianges, lie s.nys. arc ex- 
tremclv difEeult to control, adding that 
while the airlines all talk a good game 
of standardiz-ition. it has seldom been 

• Engineering changes originated by the 
contractor arc within his control, hut 
still are soincwliat of a menace to low- 
cost. Tlic contractor must learn to 
evaluate better the cost of a cliange 
versus the increment of impros-cmenis. 
Barton in.sists. 

It is almost impossible to esaluate the 
disrupting influence of a change and the 
effect it has on tlic cost of the basic 
article as reflated on the learning cun c. 
Barton savs. And b.id as changes from 
the basic specification arc. changes be- 
tween customers' specifications are dis- 
astrous. 

► Stratocniiscr Experience-On the 
Str.itocriiiscr program, which invohes 
six initial customers and 55 planes, the 
airlines deiiiaiidcd these major changes; 
three basic cockpit configurations, six 
arrangements of instrumentation, five 
different window- configurations, two 
types of propellers, three basic galley 
arrangements, six different berths and 
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Helping Sharpen the Edge 


of CUTLASS over MIG 



PACITRON 


Simmonds lirsr inirodueed the 
highly aeeurace capacicance-type 
fuel gage to the U.S. aviation in- 
dustry, In 10 years of develop- 
menc, consistent reAnemencs have 
cut weight, simplified installation 
and increased ruggedness. 


■ The new F7U-3 Chance Voughc Cutlass is one of the Navy’s 
fastest flying, fastest climbing production flgbters. This twin 
jet has a doubly keen edge over the MiG— in high speed per- 
formance, and in the components and mechanisms that bring 
pilots back safely with missions accomplished. 

Like each of its predecessors in the F7U series, the Cutlass 
is equipped with Simmonds capacitance fuel gages . . , accurate, 
space-saving, weight-saving, more rugged then ever. 

Manufacturers who specify Simmonds fuel gaging systems get 
more chan dependable equipment. They can count on the advan- 
tages of a nationwide service organizacion. Tliis includes com- 
prehensive manuals and charts and continuous on-the-spot engi- 
neering assistance. Simmonds engineers worked at Chance \bught 
in developing the Cutlass installations and are completing details 
of a fuel gage service school for personnel of both Chance Voughc 
and the Navy. 





Simmonds 

AER0CES50RIES/ INC. 

ALAIN OFFICES: Torrytowit, N.Y. 



Solar Rollwelder Cuts Jet Costs 


seating layouts, 12 different versions of 
interior styling, and 20 versions of nidio 
and navigation equipment. 

Nearly oiic-third of Boeing’s total 
loss on the Stratocriiiser is attributed to 
cost over-run on clianges- Barton says 
tliat on the jet Project "X" Boeing is 
following SAE recommendations wnei- 
ever possible and hopes to use this level 
to achieve more standardization. 

► Price Cutters— This prescription was 
offered by Barton to decrease airplane 
sales prices dramatically: 

• Minimize changes from basic specifi- 

• Eliminate all but most minor varia- 
tions between airplanes for different 
customers. 

• Minimize use of unproven equip- 

• Minimize luxury accommodations. 

• Pool purchases of aircraft and spates. 

• Order spares early enough to permit 
concurrent production with aircraft 

The first four of these items apply 
equally to airlines and manufacturers, 
Barton says. Somewhat sadly, he ob- 
serves that like most patients they liave 
known all along that this is the way to 
reduce. But the willpower to push away 
from the drawing board and typewriter 
needs stimulation. 

—Irving Stone 


Big savings arc being realized on Solar 
•Aircraft Co.'s San Diego production 
line with a new welding machine. Econ- 
omies realized add up to less processing 
time, fewer operators and equipment 
savings. 

Solar developed its new rollwelder to 
boost the efficiency of resistance-weld- 
ing operations. It is using the tool for 
making circular scamuelds in joining 


afterburner fuel manifolds to General 
Electric J47 exhaust cones. In this job, 
a single rollwelder— designed and built 
at a cost of $14,000— replaces seven 
spotwelders, costing a total of $49,000. 

This changeover reduces manpower 
to one operator where seven formerlv 
were rreedod. In addition, there is a 
cut of more than three hr. in welding 
cycle time. Formerly the welding opei- 
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is 

important for these reosons! 


a Pesce Hydraulic Pump 


OVIIMG PARTS 


^ reliability — («« chance of pump malfurtttion 


, less maintenance 


^ less cost for overhaul 
^ less weight • . . less noise 

Add Pesco Simplicity of Design to Pesco's exclusive, 
patented "Pressure Loading" principle, which results in 
voiumetric efficiencies up to 97% and torque efficiencies up 
to 90%, ond you have two important reasons why so 


many industrial and aircraft manufacturers hove 
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irtion (Ook four lu-; now it takes 45 
Diiii.— a time saving of almost 80%. 
lliimlling of parts also has been reduced. 

► Operation— Solar's rollweldcr makes a 
’•in. diameter seaniwcld around the 
support Isosscs of the fuel manifold. 
'1 lie welder head-upper electrode of 
the tool— automatically moves around a 
circular path, while the work remains 

This upper electrode carries about 
1-1,000 amp. throrrgh a i-in. diameter 
.shaft and floating joint- 'llic lower elec- 
trode is essentially an air-operated 
damping fixture. After tlic work is po- 
sitioned and the lower electrode closed, 
the welding oiKration is completely 
automatic. V\'elding speed is adjust- 
able from S to 48 in./inin. 

► Versatility— 1hc upper electrode’s Cir- 
cular path may be varied from 0 to a 
6-in. radius for versatility in welding 
operations. In less than a half hr., the 
special tooling can be replaced by con- 
ventional tooling to make tiie nrachine 
a standard uiiivers.il (circurafcrcntial 
or longitudinal) scamwcldcr. 

The .Solar-designed machine- built by 
Tavlor V'inficid Corp.-is a niedimii 
series. 56-in. -throat. 1 50-kva. trans- 
former. low-merlia-licad unit. 



'.\im vieucft. (lie pilots mil evpiaiii limv 
flic r..omeE ana iiciieoprer awei iii nigm. 
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SEE HOW EASY IT IS 
TO MAKE QUICK REPAIRS 
WITH 3M’S SEALANT KIT 


hiDlA/l 

IvlUV V I with easy-to-use ^ sealant kit 


Yes, now you can seal integral fuel tanks quickly, easily and 
effectively . . . and you can fulfill many small quantity production 
line uses . . . with 3M’s new Quick Repair Sealant Kit. 


Designed expressly for this vital assignment, 3M’s Sealant Kit 
complies with MIL-S-7502, which supersedes Air Force Specifica- 
tion 14153 and Air Force Technical Order 01-1-3. 


For more detailed information on 3M’s Quick Repair Sealant Kit, 
its preparation and application ... for additional information on 
other 3M products made for the aircraft industry, consult with 
your 3M sales representative. There’s one located near your 
plant. Call him in, or write directly 
to 3M, Dept. 115, 411 Piquette 
Avenue, Detroit 2, Michigan. 






ADHESIVES-COATINGS-SEALERS 

for the Aviation Industry 


MINNESOTA MINING AND MANUFACTURING COMPANY 

ADHESIVES AND COATINGS DIVISION • 411 PIquslle Ave., Dalrolt 2, Michlgvin 


■.•■.■as o."$t_OJifl" pacsao»i.<c>v>iT,vc .omco.i tapes . ■■»?orCH" •-‘•■o tape . "seOTeHijii" ,r.»d 








Popular, Dependable Service-Point 
For Many Florida-Bound Aircraft 



Southern Airways at Atlanta And Birmingham 
Services More Businessmen's Aircraft Than 
Any Other Fixed Base Operation In Southeast! 
. . . With Cities Service Aviation Products! 

Here's another spot on the airmop of America where o 
top-flight oircraft service organization relies on the con- 
sistent high quolity and ultra-dependability of Cities 
Service Aviation Products. 

Southern Airways service facilities include Radio Shops 
and approved CAA Repair Stotions. They ore also the 
leading distributors in dollar volume of Beech Aircraft 
and parts. 

Wherever you fly through the Southeast, make South- 
ern Airways your service stop. You'll always be assured 
of the highest quality service with America's finest Avia- 
tion Products . . . the complete line of Cities Service 
Aviation Products. 


EQUIPMENT 



LSI Tells Pilot Best Airspeed 

New wing airflow measuring system ‘makes a smootli 
pilot out of anybotly/ Safe Flight company claims. 


By George L. Christian 

A new aircraft flight instrument sys- 
tem that continuously tells a pilot if he 
is flying at an airspeed that is producing 
the wing's best lift coefficient for land- 
ing approaches and takeoffs is being put 
on the market by Safe Flight Instru- 
ment Corp. It is called the Landing 
Speed Indicator system. 

The White Plains, N- Y-, firm is cur- 
rently conducting a series of demon- 
stration flights with its Bcechccaft IS. 
Pan American World Airways is getting 
one LSI system on consignment for 
evaluation in a DC-6B. Safe Fliglit 
spokesmen say that considerable inter- 
est in the system has been expressed by 
U. S. and Canadian government agen- 
cies and by domestic, international and 
foreign airlines. 

► Lwding Edge Airflow— The LSI sys- 
tem measures airflow at wing’s leading 
edge by means of a vane-actuated trans- 
ducer. This information is relayed to a 
standard-size Landing Speed Indicator 
mounted on the instrument panel. 

'lire instrument shows a 75-deg. 
arc, center of which is marked with a 
point-down triangle. Left segment of 
the arc, the slow side, is red; middle 
part, the correct flying speed range, is 
white; the right portion, too-fast end of 
arc, is green. 

An indicator needle travels the full 


range of the arc to tell the pilot what 
the wing's lift coefficient is. A small 
led flag marked “off” juny>s into place 
if the system is turned off or malfunc- 

► Wliat It Tells— The LSI System gives 
:i pilot this help: 

• Takeoff with this system is a simple 
procedure, regardless of aircraft weiglit, 
wing flap position or wind. Safe Flight 
says. Bob Jones, tire company’s chief 
pilot, Mve a convincing demonstration 
with the company’s Beechcraft 18. As- 
suming that the system has been ad- 
justed to register V, speed wlien tlie 
needle is centered on the triangle, the 
pilot merely watches the Landing Speed 
Indicator until it hits the triangle, and 



the plane is ready to fly. Safe Flight 
spokesmen believe that this feature 
might have prevented recent commer- 
cial jet aircraft mishaps. 

On a multi-engine aircraft, should an 
engine fail at a critical time during take- 
off, the instrument will immediately tell 
the pilot what his optimum rate of 
climb is. In this case, he keeps the 
needle set at meeting of white and 
green sectors of the arc. “The LSI 
makes a smooth pilot out of anybody,” 
Jones says. 

• In flight, the needle is normally dis- 
placed all the way to the right of the 
instrument. However, should the plane 
approacli stall speed for any reason, the 
LSI will register the danger instan- 
taneously. An important advantage 
Safe Flight cites for its device is its 
rapiditv of operation and lack of lag. 
(Lag is inlierent in pitot-controlled in- 
struments.) 

• In landing, the pilot merely slows the 
aircraft dovm until the needle centers. 
Tliis means that the aircraft is ap- 
proaching the field at its optimum air- 
speed-aircraft weight, wing flap po- 
sition and landing gear configuration all 
being automatically compensated for. 
Last minute mental calculations by the 
pilot ate eliminated. The plane is 
brought to the landing strip at its 
minimum safe speed. This means that 
liighspeed landings, with resultant ex- 
cessive wear on brakes and tires, exces- 
sive revene pitch operation and possible 
over-shooting of the runway are elimi- 

If approach is too slow, needle moves 
toward red sector, telling pilot to in- 
crease throttles. 

Safe Flight cites this example of tlie 
critical nature of landing speeds of mod- 
em, heavy, clean, jet planes; If Boeing's 
speedy medium jet B-47 bomber is 
landed 10 knots above proper landing 
speed, aircraft uses up 1,700 feet mote 
runway. 

Jones demonstrated how the LSI 
automatically compensated for ditty or 
clean aircraft configurations. 

• With gear down, flaps up, power on, 
needle centered at 93 mph. indicated 
airspeed (this was used as checkpoint). 

• With gear and flaps up, power off, the 
needle centered at 110 mph. lAS. 

• With gear and flaps up, approach 
power (18-20 in, Hg manifold pressure), 
steep 45-dcg. bank, the needle centered 
at 118 mph. IAS. 

► What It Is— The Landing Speed Indi- 
cator system is made up of these com- 
ponents; 

• Wing lift transducer. Tliis pickup is 
actuate by a small vane located under 
the leading edge of the wing. Spanwise 
position of the vane is not critical. 
Chordwise. it should be located within 
li% to 14% chord. Tlie vane is 
affected by both airspeed and angle of 
attack, It combines the requited air- 
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America’s new double-edged weapon 


The huge Boeing B-52 Sfratoforttess 
IS the newest weapon being built for 
America’s air arsenal. It is. in a sense, a 
double-edged weapon. Respect for its 
retaliatory striking force is a deterrent 
against aggression. And it is a weapon 
of offense tliat, if need arose, would add 
great strength to out strategic ait atm. 

This giant nesv Boeing is engineered 
to strike at sources of war power deep 
behind hostile frontiers. To accoiii|)lish 
this the Stratofortress is designed to 


cany heavy loads o\er vast distances— 
at high speed and extreme altitude. 
Such performance is necessary to coun- 
teract the efforts a potential enemy 
would make to protect vital targets. 

Powered by eight powerful jet en- 
gines, the B-52 measures 1S5 feet from 
wing tip to wing tip, and its gross 
weight is more than 1 50 tons. Its speed 
and ceiling, though not rc'calcd, ate 
unique for an aircraft in the heavy 
bomber class. 


Boeing is actively in production on 
the B-52. This air giant, and the six- 
jet B-47 medium bomber, ha\-e given 
Boeing more experience with multi-jet 
aircraft than any other company. This 
background, together with Boeing's 36- 
year history of sound engineering and 
production integrity, gives assurance 
that the B-52 will inherit the tradition 
of rugged dependability established 
by Boeing's Flying Fortresses and 
Superforts of fhc last war. 


Far the Air Force, Boeing is building the 
B-t7 SInlolel, C-S7 Itiilolreighter end Hie B-itStietglgrlieee; 

end for t)ie world’s leading airlines, Bo»ng has b 


«8 


ulll fleets of twin-deck Sliatocruisers 




speed and angle of attack to give opti- 
mum lift coefficient reading, in its 
position under the wing le.idiiig edge, 
the s’iiiit senses changing airflow as w iiig 
splits airstreain to pass over or under 
airfoil. This point whore air is split- 
called the stagnafian point— lias a direct 
hearing on wing’s lift coefficient. 

The transducer unit eontains a 
sealed, frictionlcss vnriable-reluctance 
transformer which gives continual mcas- 
urennent of wing lift coeffieient during 
a|gproacii and takeoff. 

• Adapter control box. 'Hus unit, 
located between the transducer and the 
LSI, contains two adjiistincnfs. One is 
the null point which allows you to ad- 
just the needle to indicate any desired 
percentage of lift at a particular point 
on the dial of the I.SI. Second adjust- 
ment regulates airspeed spread of the 
arc. Maximum reading is about 40 innh. 
with a 10-raph. oserride at each end. 
'llie whole wmite band can be made to 
represent only one knot if desired. 

• LSI. Hie Landing Speed Indicator is 
the instrument from which tlie |)ilot 
gets his information. 

TIic present system was developed 
from Safe Flight’s widely known stall 
warning indicator. Big differences arc 
that the latter indicated only one point 
in an aircraft’s airspeed, while the for- 
mer gives continuous information (ner 
a range of airspeeds. In the stall warn- 
ing indicator, the vane closes a switch 
actuating a warning device in cockpit- 

According to Safe Flight officials, sev- 
aal firm orders have been reecir ed for 
the LSI system. Pilot production was 
completed last week and production 
qiiaiititie.s should be mailable soon. 




VHP Omnirange Systems (VOR) All these are available 
Terminal VHF Omnirange Systems ITVOR) as single or dual uniu. 

Instrument Landing Systems (IIS) ITe manufacture a complete 

Fan Markers line of ground navigational aids. 
Marker Beacons ITrue for literature. 

Mainland Electronic 

MANUFACTURING CORPORATION 

College Park, Maryland 


111 ! 
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FOR EVERY 



GUIDED MISSILE 


BENDIX-PACIFIC 

i.- 

ELECTRONIC and HYDRAULIC 
PACKAGE ASSEMBLIES 


1 


Complete familiarity with missile 
programs coupled with modern engineering 
and manufaduringfacilities enables Bendix- 
Pacific to offer the most advanced unitized 
assemblies in either standard or subminia- 
ture construction for any missile program. 

Bendix-Pacific is now producing: 
intelligence packages 
guidance packages 
instrumentation packages 
packaged hydraulic systems. 
Which do you need to modernize 
your missiles? 


Write or wire for complete infermatien 





AlRCRAn HYDRAULIC COHTROLS . AIRBORNE RADAR . SONAR . INOUSTRIAL HYORAULIC CONTROLS • TELEMETERING ' ELECTRO MECHANICAL EQUIPMENT 



Powerful Cooler for 
Supersonic Jels 

The tremendous cooling needs of 
supersonic experimental aircraft such 
as the Douglas X-3 mav be served by 
evaporative refrigeration units like the 
one shown in the schematic diagram 
above. Model number of tbe unit and 
its maker’s name ate restricted. 

The graph printed below illustrates 
the speed/temperature relationships 
tlrat promise to give cooling engineers 
their big headaches. For instance, at 
Mach 1 (760 mph. at sea level under 
standard conditions), ram air rise is 
about lOOF. This goes to 240F at 
Mach 1.5, and tops 360F at Mach 2. 
Plane skin can be made of titanium to 
resist the high temperatures. But the 
pilot's body is something else again. 

The unit is also used to cool wheel 
wells. Life and strength of tires would 
probably be cut considerably if sub- 
jected to elevated temperatures. 

Addition of the evaporative coolet 
between the air-to-air heat exchanger 
and tlic expansion cooling turbine is 
what gives the illustrated unit its high 
capacity. Water is fed to it continu- 
ously and the vapor is dumped over- 
board. The mighty, little package ab- 
sorbs over 2,500 hp. from the plane’s 
engines under full output conditions. 



an insight into why 

, Our accuracy in tooling and 
engineering has enabled us to 
produce aircraft parts to rigid Gov- 
ernment specifications in record time. 

The high quality of Intercontinental’s jigs, 
dies, tools and fixtures combined with aircraft 
experience insure low cost production and fast 
delivery for all of our products. 

Further evidence of our proven ability is the fact that 
Intercontinental is one of the select few who has been ap- 
proved for AUTOMATIC SOURCE INSPECTION. 


inTERionTinEnTni 
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Our engineering ond production deporfmenfs 
CAN solve your problems 



MANUFACTURING COMPANY, INC. 
GARLAND, TEXAS 
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Analyzers Cut BCPA 
Sparkplug Troubles 

Britisli Commomvcaltli Pacific Air- 
lines lias obtained dramatic benefits 
from the installation of Scintilla air- 
borne ignition analyzers in its fleet of 
four Douglas DC-6s, Bendix-Scintilla re- 
veals. The planes are ponered bv Pr.itt 
& Wliitner Aircraft R2SOO-CA15 en- 
gines, equipped with Scintilla high ten- 
sion ignition systems. 

Comparing an eight-month operation 
paiod ivitlioiit aiiahzers and a three- 
month period with (December 1952 
through February 1953), BCPA got; 


• Reduction in number of sparkplugs 
iiscd-24%. 

• Increase in plug life— from 146 to 190 

• Drop in delays due to ignition mal- 

• Reduction of time delays due to igni- 
tion troublcs-94%- 

• Dollar savings on sparkplugs and in- 
stallation and removal labot-53,100 
(Australian labor rates) per vear. 

Intangible advantages attributable to 
analyzer use include increased on-tiinc 
performance and passenger good-will be- 
cause of fewer dclavs. 

BCPA personnel instructed them- 
selves in the use of the analyzer. 
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Auxiliary jet engines are filled with aluminum air intake 
doors which close to reduce drag when not in use, and 
open when ihe engines are summoned for extra bursts of 
power at lake off or in flight. 

These doors must always respond to the pilot’s instant 
command on the ground, at sub-zero altitudes or under 

This requirement was met by embedding heating elements 
in a piece of Silastic sandwiched between two sheets of 
aluminum that are shaped to form the door segments. The 
Silastic insulates the healing element; withstands surface 
temperatures up to 450°F, and conducts heat rapidly to 
the aluminum inlake doors. 

These doors are opened and closed by means of an actualor 



and screw jack assembly. To prevent dirt and ice from fouling 
the screw Jack, exposed sections are encased in a heal resistant 
Silastic bellows that retains its flexibility at temperatures 
down to — lOO'T. 

In designing this anti-icing assembly. Silastic proved to be 
the only material that remained resilient and serviceable 
after continuous vibration and repeated exposure to temper- 
atures ranging from — 100°F to -j-450'’F. 

Such performance is typical of Silastic, the Don Corning 
silicone rubber. When you need a material that will remain 
rubbery and retain its excellent dielectric properties after 
long exposure to temperatures from below —70° ro above 
500°F, or after prolonged weathering or contact with a 
variety of hot oils and chemicals, specify Silastic. 

DOW CORISING CORPORATION. Dept. D-5A, Midland, Mich. 
Phase send me: 






HUMPHREY LIMIAR I 


POTENTIOMETER 



SPECIAL CONSTRUCTION AVAILASLE 
FOR HICH TEMPERATURE APPLICATIONS 


I NEW HUMPHREY | 


ACCELEROMETER 



A RUC6EP, COMPACT ACCEIEIOMETIR 


FULLY TESTEP AND eUAllFIED FOR 
MILITARY APPLICATIONS 


l^ZKjl^SCIENTIFICCO. 

1430 Granda VI»lo Av«„ LOL Ang«l«s 23, Colif, 
2S Stillman SIreet, Son Fronciico 7, Californio 
191S 1 lI Avenue, South, Seallle 4, WoiNington 


AVIONICS 



Simulator to Train Bomber Crews 


- Air Fuicc bonibct crews will get artvAnced radar navigation and bombing training on new 
• AN/APQ'Tl ground simulator designed and built for Air Research and Ocvelopiuent 
Cummjiid by Aiuericun Machine and Foundry Co.'s KlectTonics Div. at Boston. Siimilator 
bounces iilliasonic pulses oR . . . 



. Miniature map submerged in large tanb of water. Map is scaled down bv lOO.OOO-to-l. 
^ the ratio of radar uave's veirreitv in air to sound wave’s vclociK in water. Returning 
echoes arc |ncsciifcd on trainee’s radar scope. 
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— Instructor’s console and bombsight inputs introduced by the trainee control tire traveling 
crane iFigme d). Instructor simulates winds, cnemv jamming, or ground radar beacons. 



4 Ultrasonic pulses axe generated and 
echoes arc picked up bv “sontenna" on 
bottom of traveling crane which moves over 
watcr<ovcred map, simulating airplane mo- 



B Tw'o plotting boards record the simu- 
V lated airplane course to target area, Right 
path during bomb run, point of bomb re> 
lease and [loliit of bomb impact for scoiiitg 
of students. 
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Giant Forging Press Expands Design Concepts 



7i 


FILTER CENTER 




X. 


► E-ll Autopilot for CF-100, >'-101- 

MiniKapolis-Iloncv well's new’ E-ll 

iiutopilot, already slated for use on the 
Douglas RB-66, lias now been scheduled 
for the Avro CP-lOO and the Mc- 
Donnell l''-101- O'-lOO was originally 
scheduled to use onlv an M-ll yaw 

► Wesfinghoiisc Tail Turret— Westing- 
house Electric Corp. is building a radar- 
controlled tail turret for tlic Nash's new 
Douglas AID carrier-based medium 
bomber. This is the company's first 
entry into the bomber amiamcnt field 
although it has previously built inter- 
ceptor fire control .systems, one of 
which is in use on Douglas FlDs in 
Korea (Aviatio-s Week Feb. 9, p. 13). 

^Boeing Seeks Explosion Protection— 
Boeing is reportedly asking avionic 
equipment suppliers to make all equip- 
ment "explosion resistant” following 
the recent loss of a B-47 in a fire while 
on the tainp at Wichita. (An explosion- 
resistant device retains any internal 
explosion within the unit.) New JP-4 
jet fuel is said to he much more volatile 
than its predecessor. — PK 



SABRE SIMULATOR 


Flight simulator for the North American 
Aviation F-86D sU-weathcr interceptor is the 
first to reproduce an entire operational 


NEW A. W. HAYDON COMPANY 
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• Precision timing measuring hundredths of seconds 
* Hermetically sealed. 

• For operation on SO, 60, or 400 cycles A.C. or 
20-30V D.C. 400 cycle unit hr '' '' ' ' ' 


clutch. 


This new, hermetically-sealed Slop Clock further 
enlarges the complete line of A. W. HAYDON 
COMPANY A.C. and D.C Timers, time delay 
relays and timing motors. This accurate, panel- 
mounted timer totalizes hundredths of a second up 
•ticf" - • > • • ’ 

nately 2 lbs. Comes w 





instriictois, one for tegular flight and radio 

WRITS TOR 


of 16 equipment tacks, an ait conditiooed 
It uses over 1,200 vacimm tuhes. 
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What Airmail Decision Can Mean 

Appeals Cotul ruling: may affect all carriers wliich 
derive [larl of their income from mail subsidies. 


Tiic recent decision of tlic Federal 
Court of Appeals directing the Civil 
Aeronautics Board to consider all in- 
come of an airline in determining air- 
mail rates is likely to have far-teaching 
implications throughout the air trans- 
port industrv (Aviation Week Mav 18, 
p. 85). 

Tlic Post Office Department initi- 
ated tlie string of esents leading to the 
present circumstances by protesting the 
failure of CAB to offset a carrier's sub- 
sidized mail rate with income derived 
from all otlier sources. 

► Two Dccisions-The court upheld the 
Post Office position in two separate rul- 
ings. 

In the first, a two-to-one decision, 
the court found that in establishing a 
mail rate for Chicago dr Southern Air 
Lines’ International Div., C.^B should 
hai’e offset such mail compensation 
from allied excessive earnings derived 
from that carrier's domestic operations. 

In the second decision, this time 
unanimous, the court held that in fixing 
a subsidy mail rate for Western Air 
Lines, the Board should have taken 
into account the profits derived by that 
airline when it sold a route and equip- 
ment to United Air Lines. 

The Post Office has long been irked at 
being forced to make ainnail pavments 
as established bv the C.\B and over 
which it has had no control. 

For all practical purposes the current 
Court of .Appeals rulings will now be- 
come cffcctisc in their application 
against Chicago d Southern (since 
merged with Delta) and M'estem .Mr 

C.^B has indicated it will appeal 
these decisions to the Supreme Court. 
However, bs' tlie time all procedural 
steps have nm their course, at least a 
year may liave elapsed. And then, of 
course, there is no assurance that the 
Supreme Court will reverse the Court 
of Appeals. 

Aceordingh’, attempts ma\’ soon be 
placed in motion to recapture alleged 
mail overpayments made to Chicago & 
Southern and M'estern. Perhaps of even 
greater import are tire possible conse- 
quences to other carriers now receiving 
subsidv mail pavments. 

► The Effects-The Chicago d South- 
ern determination covers the period 
from 1948 to 1950 and involves an al- 
leged overpannent of S645.000. In 


July 1948 C.iB fixed mail subsidy rates 
for the company’s domestic routes esti- 
mated to v'ield a net return of 7.4%, 
after taxes, on the carrier’s investment. 
■Actually, the average yield for 1948 
througli 1950 was 12.5%. The court 
has now ordered that the Board should 
liave offset this 5643,000 profit in do- 
mestic operations when it determined 
the mail payments for the carrier's Latin 
.American routes. Any recapture effected 
here will be borne by Delta as the suc- 

In the same manner. Western is sub- 
ject to a substantial recapture of mail 
revenues. This is a product of the sale 
of its route between Los Angeles and 
Denver, plus certain equipment to 
United for 53,750,000 in 1947. Of 
this, 5722,000 was computed as profit 
on the sale of the equipment and was 
included in the Board’s calculations for 
mail pay, The other 5477,000 in profit 
for "intangibles,” such as the certificate 
and the route, was not included in the 
Board’s calculations for mail pay for 
operations in the period from 1944 to 
1948. 

► ■‘Open’’ Rate— In addition, but yet to 
be ascertained, is the status of other 
carriers where any degree of mail pay 
subsidy may prevail in an "open” rate 
period. In this respect, carriers subject 
to scrutiny would include: 

• System ojwrations where both subsi- 
dized and unsubsidized mail rate condi- 
tions exist. This vvould include such 
carriers as Braiiiff, Northwest, and 
TW.A who are now declared to have a 
service rate for domestic operations but 
not for their international divisions, 

• All other subsidized carriers who may 
have derived "othet income” through 
various means separate from normal op- 
erations. 

> An international airline, such as Pan 
-American M'orld Airways with separate 
divisions, all with varv'ing degrees of 
profitability (and even losses) command- 
ing differing mail pay rates. In otlrer 
words, the offset principle mav find 
ready application in viewing the com- 
pany’s over-all operations. 

• Other primarily domestic carriers who 
have international or overseas opera- 
tions now on a completely service rate 
but who had hoped to obtain higher 
mail pavinents for the latter tvpe of 
activity. TTiese may now find it diffi- 
cult to do so. This category includes 
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United, National and Eastern, who liave 
protested the treatment of their non- 
domestic routes as “stub-end" opera- 
tions of their systems and thus regarded 
ns entitled only to the nonsiibsidy do- 

► Basic Factors— Key elements in all of 
these detemiinations revolve around 
two basic factors. First, an "open” rate 
period must exist for a subsidized op- 
erator to be subject to this recapture 
through offset from other sources. Sec- 
ond, and more difficult to establish, is 
the relative degree of profilabilib- that 
may exist for the carriers involved. 

Presumably if a carrier earned less 
tium the so-called statutory rate of re- 
turn on flic investment, be it 6 or 8%, 
it might not be subject to any offset or 
recapture. Tlic carriers and C.AB. liow- 
eicr, rarelv are in accord as to the al- 
lowable investment "used and useful" 
for diiision or svstem operations. 

► Crazy-Quilt Rates-It is obvious that 
the consequences now set in motion by 
the Court of Appeals findings serv-e to 
compound the existing crazi-quilt pat- 
tern of rate-making ci’olvcd b\- the 
CAB. 

In seeking to justifs' its subsidy sup- 
port for C&S, the Board prei iously as- 
serted it did so because of "the public 
interest in maintaining and (urtlierin^ 
the inccntiie to carriers.” "Incentive ’ 
also figures prominently as a ba.sis of 
approi'ing the AVestem route sale to 
United- 

Yct in viewing "all other revenue" 
in separate rate proceedings, CAB has 
developed a long string of contradictors’ 
and conflicting opinions. For example, 
in some instances, profits from the sale 
of propertv were ignored in fixing sub- 
sidy mail rates. In other cases similar 
increments from non-operating sources 
which were equallv important in gen- 
erating “incentives.” were applied to 
offset the need for higher mail pay. 
Consistency in poliev is decidedly ab- 

Each decision appears to sene 
the exigencies of the moment with little 
regard by the Board to any long-range 

The current Circuit Court of Appeals 
rulings, in addition to reflecting on the 
past inconsi.stencies of CAB rate-mak- 
ing "principles,” is another poignant 
reminder that uneasy is the position of 
any carrier subject to subsjdy maj] rate 
determinations as prcscntlv conceived. 

— Selig Altsehiil 

Lockheed Earnings Rise 

Lockheed Aircraft Corp., Burbank. 
Calif-, estimates first-quarter earnings 
this year at S3. 5 million, sales at 5158.5 
million, compared to earnings for the 
same period last year of 51,057,700 and 
sales of 589,980,000. Backlog at the 
end of March was 51.576,483,000. 






Napoleon sold, "An army \ 
marches on its stomach." [ 

AN AIRCRAFT FLIES 
ON ITS COMPONENTS 


CONTROL PRODUCTS INC. 
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Larger wind tunnels 
for full-scale testing 
of supersonic craft 


The largest rotating system in the world is now being built by Westing- 
house for installation in the United States Air Force, Arnold Engineer- 
ing Development Center’s Propulsion Wind Tunnel at Tullahoma. 
Tennessee. This giant wind tunnel will accelerate the full-scale testing 
of turbo- and ram-jet aircraft engines as well as components of planes 
and missiles, in the 2000-mph range . . . well into the supersonic speeds 
of tomorrow’s air age. 

Westinghouse applied a new concept in wind tunnel engineering 
by designing a single axial flow compressor to feed both the transonic 
and supersonic tunnels from a single drive shaft. Most powerful of its 
hind ever built, it uses four motors in tandem — delivering over 200,000 
hp to drive five giant compressors whose full output is translated into 
wind speed. This single-unit system is an imposing spectacle of man- 
made machinery, barely suggested by its over-all length of 575 feet 
and 7000 tons of weight! 

Thus, Westinghouse creative engineering and productive skill are 
assisting the U. S. Air Force in providing a facility which will simulate 
flight under a wide range of transonic and supersonic conditions, 
greatly expanding the horizons of aircraft and missile development. 
And the experience and ability devoted to such an installation demon- 
strate once again the unique capabilities in the wind tunnel field . . . 
all paving the way for new research beyond today’s barriers, basic to 
continued military and commercial air leadership. Proving, above all 
else, that you should look to Westinghouse when you have a problem 
in aviation. Westinghouse Electric Corporation, P. O. Box 868, Pitts- 
burgh 30, Pennsylvania. j-sioce 
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Bendix Receiv er 
Has 360 Channels 

Recent de\'clopincnt of a 560-clian- 
ncl airline receiver (RA-ISB) by Bendix 
Radio Division reflects the growing 
demands on radio and the crowding 
on tlie VHR spectrum. 'Ilic set is 
designed for air-to-groimd communi- 
cations (118 to 135.9 mc-)- 

Spacing between channels is 50 he., 
instead of 100 kc. which has been 
nonnal practice. Howc-vcr. intcrfctencc 
from adjoining reception frequencies 
and other causes is kept to 75 decibels 
below that of the frequency selected, 
well within allowable limits, in Bendix’s 
r.'pinion. The recohet is designed to 
"surpass the most exacting require- 
ments demanded for operation in 
hi|hh- congested areas." Bendix says. 

Hie company also considers the set 
ideal for double-channel duplex opera- 

in the |)rcscncc of a transmitter that 
is also operating, esen when the trans- 
mitter-receiver frequency sc|)aration is 
onlv 51 me. Prcsioiis sets could not 
work this close to an airborne trans- 
mitter and still meet airline rcqLiite- 
nieiits. Bendix claims. Tliis feature 
.ilsn anticipates possible tighter ground 
control in the future when the plane 

tions or code signals of some type con- 
tinuously. 

The receiver weighs 17.25 lb. with- 
out power supply. 21.5 lb. with 27.5-v. 
d.c. power pros'isions, or 20.06 lb. with 
115-v. a.c. (500-I.000-C-) power. It has 
1 5 ruggccliacd tubes and one s oltage 
regulator tube. Sensitisity of the set 
is 2.5 micros'olts on all ehaimcTs; 
squelch is adjustable to open from 
ncciver noi.se threshold up to 25 
microsolts; automatic gain control 
holds output within 3 decibels down 
from 5 to 100.000 micrm-olts: audiii 
output is more tlian 200 milliwatts. 


The set is a companion piece for 
the TA-ISB transmitter, made by the 
same firm. Tltc two together futuish 
complete \TI1'' communications and 
allow control from a single panel. 
Bcndi.x says- The panel is calibrated 
directly in frequency and is illuminated 
by the Bendix Da-Nitc system. This 
provides white lighted numerals by day. 


I lie recciscr is inoiintccl m a 
standard f.^N'-.\l-D form factor hous- 
ing and is fitted with removable side 
coi’ers. Bendix Radio Division, Bendix 
Aviation Corp-. Baltimore -1. Md. 



Blind Locking Bolt 

Luk-h'ast liic.'s new blind bolt for 
fliisb muimtini in aircraft assemblies is 
lighter in weight than any other scresv 
or bolt of cqiut] diameter and grip, the 
company says. 

With its blind locking feature, tlie 
fo-Bolt can replace anchor nuts where 
a permanent installation is permissible. 

The Jo-Bolt comes with nut in place 
on tlie end of the bolt. The nut fits on 
the tapered end of the fastener. Since 
diameter of the nut is no greater than 
that of the bolt proper prior to in- 
stallation. nut can be pushed throngh 
the hole with bolt. 

-kftet placement, nut is drawn up 
over the tapered end of the bolt by the 
scresY-jack action of the bolt’s threaded 
sleeve. Tlie slecsc, lipped at the bot- 
tom to hold the nut to the tapered end 
of the bolt, is tiimed by a standard 
jinciimatic sctewdriser or nut setter 
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Superfine "AA” Insulation now available 
for the Aircraft Industry 


Now I’itlsbmpli Superfine Fiber Glass is avafl- 
ahlc in "AA’’ grade — a companion product to 
ils "B” fiber wliich is also used extensively for 

Pittsburgh "AA" Superfine Is made specifi- 
cally for the aircraft industry to proWde the 
combination of high insulation efficiency and 
weight and space factors so essential for many 
commercial and military aircraft applications. 
Composed of extremely fine glass fibers, it is 
manufactured to highest stuiidards under rigid 
inspection that assures a uniformly high quality 

Pittsburgh Superfine Fiber Glass is backed 


by the facilities and experience acquired in 70 
years of service to industry — the ability to 
meet the varying requirements of customers’ 
production schedules. Pittsburgh Plate Glass 
(Tompany, Fiber Class Division, 420 Duquesne 
Way. Pittsburgh 22. I’a. 






upsetting some old ideas 

as to the size of 


UPSETS! 


Any good forging handbook will tell you that 
unsupported steel can be upset only three 
diameters. But today's new forging techniques 
at Utica have revised that. As example, 29" 
of this Inconel X 1 '/i " har were upset into the 
bulb on the end. This bulb, after precise forg- 
ing and finishing, will become a very high speed 
turbine wheel with integral shaft. 

Utica electrical upsetting 

gives special advantages 

Today both old and tough "new" metals are 
being upset— on a production basis— in Utica’s 
battery of upsetting machines. Many special 
forging advantages result— and unique product 
design gains too. Primarily the upsetting brings 
greater strength and ruggedness through con- 
trolled grain flow. It also makes new designs 
possible— designs previously impractical. Most 
important of all, it drastically reduces not only 



material costs but machining time and costs 

A product of the Utica 

"Quality First" program 

This is just one development in the long range 
Utica program— which combines new methods 
and new machines to mass produce quality 
forgings... accurate to a very few thousandths... 
many produced from the "new" hard-to-handle 
metals. Today Utica production covers jet 
blades and other defense items— perhaps to- 
morrow we can serve you with some of the 
great forging advances developed during the 



DROP FORGE ft TOOL CORPORATION 

UTICA 4. NEW YORK 


lAKEI 


OF Tl 


fitted with a special nose adapter, draw- 
ing the nut with it. The end of the 
sleeve which projects above the flush 
head of the bolt is then slicared off. 

The Jo-Bolt is said to have a shear 
strength equal to 160,000 psi, heat- 
treat bolts and about 85% AN bolt 
tensile strength. Vibration resistance is 
claimed to be superior to a bolt and 
locknut combination. 

Lok-Fast Inc,, Box 508, Sunland, 
Calif. 



Self-Sealing Rivet 

Pastushin Industries lias dcs’clopcd a 
self-scaling aircraft rivet intend^ to 
save time and money in production and 
repair of integral wing tanks, pressurized 
cabins, hulls, Other sealed assemblies. 

Fluid-Tight rivets, as tlicy ate called, 
replace standard AN rivets without loss 
of joint efficiency and has'e been ap- 
proved by the Ait Force, Nasy and 
CAA, the company says. They provide 
a better seal than tliat afforded by con- 
senbonal means, Pastushin believes. 
Installation method is conventional. 

The self-sealing rivets arc modified 
flush-head AN 426 or round-head AN 
430 aluminum alloy types and are 
produced in various sizes. 

Pastushin Industries, Inc., Dept- T., 
501 Prairie Ave., Hawthorne, Calif. 



Shock Softener 

A new shock and vibration isolator, 
claimed by its developer, Connecticut 
Hard Rubber Co., to outperform all 
others, is being tested for use in ship- 
ping jet engines and missiles, the com- 
pany reports. 

The mount is designed to protect 



IMPACT WRENCH 


The fastest wrench you can put in the hands of a main- 
tenance or production worker. Swiftly runs nuts or 
screws on or off — cuts costs — makes tough jobs easy. 
The Snap-on impact wrench delivers up to 2,000 
powerful rotary blows a minute without twist or ham- 
mer shock to operator. Secs nuts solidly, or quickly 
reverses to break cough ones loose. 34" square drive 
takes sockets H"to Ufj" — many accessory tools avail- 
able. 2 models — 115 volts, 220/230 volts. Available 
through Snap-on factory branch warehouses in prin- 
cipal industrial centers. Write for Snap-on Industrial 
catalog and new catalog of 4,000 hand and bench 
tools for production and service. 
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AERONAUTICAL 

OR 

ELECTRONICS 

ENGINEERS 



Submit resume to: 
Flight Reseorch Dept. 


SPERRY 
GYROSCOPE CO. 

Box 218. Ronkonkomo, N.Y. 


Facilities 

Engineer 

Engineer with lorge West Coa$t 
oircroft manjfocturer is open to 

extensive background in lorge- 
scole morufocturing. Position 
entails administration of plant 
planning, construction, equip- 
ment, installation, financing ond 

tory, education, experience, 
etc., in first letter. Write 



equipment ranging from delicate avi- 
onic devices to heavy machinery, and 
is "unsurpa.ssed” in its capacity to 
absorb energy of shock load, the com- 
pany claims- Utilizing the 6im’s 
Chorlastic synthetic rubber, it is a non- 
linear type— it absorbs small vibrations 
with little deflection. At low loadings 
it is relatively stiff, but under heavy 
impacts, serves as a soft cushion. Ten- 
dency of the unit to develop resonant 
frequencies is negligible, according to 
the manufacturer. 

Regarded by the firm as a new ap- 
proach to the shock isolation problem, 
the non-linear mount is intended to re- 
place mounting systems consisting of a 
shear pad and vibration isolator. Units 
are available with rated loads from * to 
1000 lb. 

Connecticut Hard Rubber Co., -107 
East St., New Haven 9. Conn, 

Protective Heater 

A spot heater has been developed by 
W'estingbouse to protect aircraft instru- 
ments exposed to sub-zero temperature. 

The unit, weighing 8 oz.. supplies 
concentrated heat to fiat surfaces as 
small as 1x1} in. and has a rating of 
100 watts. It is a resistance-type de- 
ment operating on 28 v. d.c. Connec- 
tions consist of double nut terminals 
with the negative tenninal grounded to 
the instrument case. 

Westinghouse Electric Corp.. Box 
2099, Pittsburgh JO, Pa. 


ALSO ON THE MARKET 


Exhaust stains and oily dirt can be re- 
moved from wings and wheel wells with 
Magnus 752 cleaner without brushing 
and scrubbing.— Magnus Chemical Co.. 
Inc.. South .Ave., Garwood, N. J. 

Better ignition at higher aircraft speeds 
and altitudes is provided by new igni- 
tion exciter. It gives more powerful 
spark and is one-fourth ligliter than 
predecessors; already approved for use 
in four production jet engines.— General 
Electric Co., Schenectady 5, N. Y. 

Portable six-channel oscillc^raph uses 
Model BL-902.A Penmotors for simul- 
taneous recording on all channels of 
electric or mechanical data.— Brush 
Electronics Co., 3405 Perkins Ave., 
Cleveland 14, Ohio. 

Magnetic particle clutch uses stainless 
steel particles, instead of iron, to give 
greater stability; lack of wearing parts, 
fast response and smooth engagement 
are cited as advantages for the unit.- 
Clark Mfg. Co., 1830 E. 38 St., Cleve- 
land, Ohio. 
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SEARCHLIGHT SECTION 



HEKODVN^mCIliT 

STAFf IHEl AIIALVSIS AND 
EVAIDATION DUEIES 

We will be satisfied it we get 
one response ^rom flu's advertise- 
ment fcecouse f/iere are not many 
individuals who . . . 

1. fiave on educofional minimum 
of 0 B.S. Degree in aeronauti- 
cal engineering or physics, 

2. are experienced in the ballis- 
tics of free-falling objects, ex- 
periments in wind tunnels or 
work on the optimum shape of 
guided missiles, 

3. have acquired at least ten 
years' experience, 

4. are capable of performing top 
level liaison work within the 
project and with allied groups, 

or are . . . 

STAFF [m[ mSICISTS 

Who 

1. have records of graduate aca- 
demic work, 

2. have done development work in 
mcchonics rather than nucleor 
physics, 

3. have a minimum of five years 
in the direction of research and 
development, 

(Broad experience rather then 
intrinsic Speciolization is pref- 
erable.) 

4. are capable of performing top 
level liaison work within the 
project and with allied groups. 

If you can meet such qualifying 
requirements, write: 
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DESIGN 

RESEARCH 

DEVELOPMENT 


key words to your employment opportunities at GOODYEAR AIRCRAFT . . . 
pioneer and leader in lighter-than-air craft ... an established and growing 
company building an outstanding technical reputation 


DESIGN ENGINEERING opportunities exist in the fields of airships, air- 
planes, and components, airframes, power-plant installations, controls, hy- 
draulics, electronics systems, fuel cells, canopies, and wheels and brakes 

DEVELOPMENT of missiles, jet aircraft, ond helicopters, electric and elec- 
tronics system, servomechanisms, fiber resin laminates, and many other 
projects present an urgent need for capoble engineers 

WELDING ENGINEERS, civil engineers, mechanical engineers with ability 
in metols fabrication, and industrial engineers experienced in time study 
are needed. Job opportunities also exist for technical editors and illustrators 


POSITIONS are open at several levels, ond inquiries are also invited from 
recent graduates. Salaries ore based on education, ability, and experience 

PAID VACATIONS, free group life insuronce, a good hospitolizotion plon, 
paid sick leave, company-sponsored pension plan, planned recreation, and 
free parking are among the facilities at the plant 

A FRIENDLY CITY, Akron, Ohio, is located in the center of the midwestern 
industrial region 
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We desire personae! oi the highest caliber— experienced in the 
held of airborne automatic electro-mechanical control 


ENGINEERS 

MECHANICAL DESICN 
ELECTRONIC 


DESIGNERS-LAYOUT MEN 


This work deals with the manufacture and develop- 
ment oi highly complex equipment oi ^e most ad- 


General Motors Corporation 
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to weight engineers: 

Lockheed 

in California offers you 

a better job 

in a better place to live! 







My n.mc 
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Dallas, 

Texas 

* OFFERS 

ENGINEERS 

and OTHER TECHNICAL PERSONNEL 
GOOD POSITIONS IN 



BOX 6191, DALLAS, TEXAS 
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ENGINEERING 

OPPORTUNITY 
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Operators Set Up Copter Specs 


Government assistance in developing 
knowledge of the economic and operat- 
ing characteristics of rotary-wing trans- 

g ort aircraft received strong support 
om copter manufacturers and oper- 
ators attending International Air Trans- 
port Assn.’s recent sixth technical con- 
ference at San Juan, Puerto Rico, 

It was felt that these characteristics 
could be ascertained best if govern- 
ments would undertake a program of 
accelerated testing of prototypes in 
simulated operation, 

► New Prototypes— Transport helicop- 
ter operators from the United States 
and Europe heard manufacturers dis- 
cuss the wide variety of models under 
development, ranging in size from 14 
to 60 seats with powerplants including 
piston engines, turbines, turboprop and 
rotor-tip jets. Cruising speeds of these 
models were cited at 75 to 170 mph. 
Production dates are from eight months 
to more than three years away. 

Approxirrrate costs, some liypotlieti- 
cal, for production models were esti- 
mated at from $200,000 for a 14-seat 
copter to 5500,000 for a 36-place craft. 
Figures for direct operating costs 
ranged from 25 to 35 cents per ton- 
mile for the larger aircraft. 

► Perfomrance Goals— Operators said 
that because power settings Sgure so 
importantly in maintenance and engine 
overhaul costs, they desire cruising 
power to be 50-55% of maximum take- 
off power for piston engines and be- 
tween 65% and 70% of maximum 
power for turbines. 

European operators indicated they 
plan to work up to 2,000-ft. altitudes, 
with a 7,000-ft. maximum; North 
American airline representatives said 
they would require 10,000 ft. to fly 
over some mountain passes on instru- 
ments, with an additional 5,000 to 
10,000 ft. required for maneuvering. 
It was cstima’ted that 80% of the 
world’s copter sers’ices would be han- 
dled below 5,000 ft. 

Tlicte was a strong dive^ence of 
opinion among operators concerning 
performance required with one engine 
inoperative, yet manufacturers empha- 
sized the need for collecting criteria 
since this would be a fundamental de- 
sign test. 

European operators said they need 
a minimum rate of climb of 200 fpm. at 
all altitudes up to 5,000 ft. at the best 
forward speed with the remaining en- 
gine or engines delivering maximum 
continuous power. U.S. representatives 
.said they desired hovering ability onto 
and during the critical part of the 
ascent, with a rate of descent that 
would ensure freedom from damage. 
They also asked for a one-engine in- 
operative cmise speed of 160-170 mph. 


TTiese conditions, using presently avail- 
able powerplants, would indicate two 

r ossible sizes of copters; one seating 
5-40 passengers and the other 45-55- 
► Convertible Cabins— Operators agreed 
that cabins should be readily convertible 
to handle passengers or cargo or vary- 
ing combinations of both. Intercity 
copter seats would have a 36-in. pitdi 
and 17-in. width, while the metropoli- 
tan service models would have bench- 
type seating similar to sheet cars. 

In either case, it was felt the seats 
should be constructed of light alloys 
and reinforced plastics and arm rests 
and cushions could be dispensed with 
where possible. Canadian and U.S. 
government agency representatives indi- 
cated this was aeccptable. 

Although no definite figures were of- 
fered on acceptable vibration criteria 
for passenger comfort, a good target was 
said to be an amplification of not more 
tlian .035 in. at a two-cycle frequency 
and .003 in. at a 20-cycle frequency. 

Other suggestions put before the con- 
ference included; 

■ Optimum economic weight of a heli- 
copter using gear transmission should 
be between 20,000 and 60,000 lb. gross 
weight, and operators would be well- 
advised to keep their equipment require- 
ments within this limit to ensure good 
payloads- 

• Basic flight instruments would con- 
sist of a vertical-speed indicator, arti- 
ficial horizon and rotor and engine-speed 
indicators in the upper bank, and alti- 
meter, directional aid and airspeed in- 
dicator in the lower. Other aids sug- 
gested were backward-and-forward speed 
indication and revolution indicators for 
rotors and engines in multi-engine types. 
There must be sufficient inshumenta- 
tion to permit 100% regularity in all 
tvpes of service, the operators said. 
VVhile it was noted that daytime opera- 
tions were up to 97% regularity, there 
was little experience in night flying. In 
Britain, nigfit schedule regularitv had 
fallen to 77%. 

■ Greater instrument flight assistance 
was described as a must. Los Angeles 
Airways spokesmen said they want to 
achieve "micro-accuracy" allowing them 
to navigate from street-to-street rather 
than from area-to-area. 

♦ Communications requirements were 
stressed by metropolitan operators, who 
said their services required continuous 
or "saturation" communication. One 
U. S. operator said the cost of tele- 
phone communication to keep post 
offices informed of mail pickup times 
already was "fantastic" and that it had 
been necessary to install a special trans- 
mitter and receiver in a New York 
skyscraper to keep in touch with heli- 
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CAB Kills Investigation of Airline Profits 


• Majority holds that returns from present high fares 
sliould be set aside for periods of low earnings. 

• Board orders a toned-down staff survey ami urges 
carriers to speed up low-fare aircoach expansion. 


Civil Aeronautics Board in a tlirce-to- 
t«o decision has killed its fonnal in- 
restigation of airlines' current liigh 
profits and fares. CAB instead has or- 
dered a toned-down staff survey 
(AvtATioN Week Apr. 27, p. 91). and 
urged airlines to speed up expansion of 
low-fare aircoach service. 

flannar Denny, newest Board mem- 
ber, cast the deciding vote, breaking a 
deadlock. Oswald Ryan and Chan Gur- 
ney favored dropping the case; Josh Lee 
and Joseph Adams opposed. 

The Board says recent and current 
earnings definitely arc “execessive when 
measured by any reasonable standard” 
but presents these arguments for drop- 
ping the investigation: 

• Aircoach expansion would bring more 
benefit than an overall fate cut. 

• Incentive of high profits may promote 
more experimentation with coach serv- 
ices to intermediate cities and shorthaul 

• Low profits in the past reduce the 14- 
year average return to a reasonable level. 

• Business cycle may cut airline profits 

• Staff study would narrow the issues 
and make a later insestigation more 
efficient. 

► Aircoach Lag— The Board says the best 
way to loner fares is an immediate ex- 
pansion of aircoach service. "We be- 
lieve that the 25 to 53% reduction in 
fares made possible by coach service 
n ould be of greater public benefit than 
the rclatis'cly modest overall reduction 
in fares, which might be justified by 
current earnings." 

The majority opinion indicated the 
airlines must make up for their reprieve 
from the General Fares Investigation by 
increasing their efforts in the aircoach 
field. The Board says carriers still lag 
on long- and shorthaul aircoach dcvelop- 

"Coach service between larger inter- 
mediate points on the longhaul coach 
routes has not been added as rapidlv as 
we believe is warranted.” CAB says. 
"On shorter and medium-haul seg- 
ments, where the bulk of intercitv traffic 
is to be found, there has been an even 
greater deficiency of coach service.” 


► New Investigation— Tlie Board issued 
a concurrent order for investigation of 
the present practice of charging first- 
class rates between some points on a 
coach flight. 

CAB recently suspended an Eastern 
Air Lines tariff to extend tliis practice, 
and Nortliwest Airlines thereupon with- 
drew such a tariff on its Billings-Great 
I'alls, Mont., segment. The Board ex- 
pects other carriers to follow suit, 
thereby eliminating need for the new 

► Excessive Profits— C.AB says earnings 
in recent years "must be considered ex- 
cessive when measured by any reason- 
able standard applicable to a regulated 
industrv." The Board generally has con- 
sidered an 8% return “fair and reason- 
able” for domestic airlines. Average 
profits since 1950 have run 12-15%. 

C.AB reasons that high profits are an 
incentive to low-fare experimentation. 
“A high overall level of earnings is 
necessary to provide the economic cli- 
mate which will induce the industry 
to move forward to extend coaclr serv- 
ice to the shorter and possibly less 
profitable segments.” 

Tlie Board says it looks to the cur- 
rent profits to offset past losses, stating 
that “due to the effect of the fluctua- 
tions in earnings (1938-52), the returns 
of the trunklines ate much more rea- 
sonable. - . .” Its calculations show an 
average return of 8.3% for the total 
1938-52 period of domestic trunk oper- 
ab'on unSer the Civil Aeronautics Act. 

► Cycle Approach— The majority opin- 
ion favors a cyclical approach to rate- 
making. In good times, airlines should 
keep hies high and set aside excessive 
profits for future periods of reduced 
earnings, 

“It is, therefore, our belief that both 
the industry' and the public will be bet- 
ter served by a level of fares which 
reflects the cyclical needs rather than 
the needs of any particular year,” CAB 

"SIrould earnings fall markedly in the 
future, the carriers will be expected to 
absorb such losses without resort to 
fare or inail rate adjustments unless it 
can be demonstrated that such earnings 


are below the level necessary to provide 
a fair return over a reasonably extended 
period which includes the good years 
as well as the bad.” 

► Cheaper and Quicker— Denny, Ryan 
and Gurney argue that since airlines 
have canceled their proposed elimina- 
tion of the roundtrip discount, "there 
is no legal obligation requiring the 
Board to continue the formal investiga- 
tion.” A more general investigation 
would require voluminous testimony on 
every conceivable fare proposal. 

It would be cheaper and quicker, they 
say. for the CAB staff to study the gen- 
eral situation and come up with firm, 
nanowly defined recommendations fint. 
'Ihcn, if appropriate, the Board could 
hold formal investigation of the specific 
recommendations. Tliis is a major argu- 
ment that induced Denny to reverse his 
original vote for a formal investigation. 

► Lee Dissent— Lee criticizes CAB’s fail- 
ure to investigate the general passenger 
fate structure during its 14-ycat history. 
He emphasizes that the case was not 
aimed at cutting fares but at deciding 
just how and where various fares should 
be fixed for the greatest mutual airline 
and public benefit. Tliercfore, he ques- 
tions “this reluctance to trust the Board 
with the power it is supposed to have.” 

He says CAB permitted last year’s 
dollar fare raise "as an interim measure 
pending completion of the investiga- 
tion” now dismissed. 

“Bv dismissing this proceeding and 
suhstituting a staff study, the majority 
is tying the Board’s hands so that no 
matter what facts may be developed by 
the staff, the Baird will be powerless 
to act without first instituting an en- 
tirely new passenger fare investigation." 

► .Adams’ Dissent-.Adams says passen- 
ger fares pay almost all airlines’ revenue, 
yet they never have been fully investi- 
gated. Mai! and freight rates, contrib- 
uting less tlian 20% of revenues, have 
been investigated time and again. 

Like Lee, .Adams points out that the 
investigation was only to take a gen- 
eral look at fares and get power to im- 
prove them. It was not committed to 
cutting fares. 

lie reviews the history of past passen- 
ger fare investigations, started hut al- 
ways dropped before conclusion, and 
concludes that the airlines have “out- 
maneuvered” the Board. Losses of the 
1946-48 period were not due to CAB- 
imposed fares but to reductions and 
other actions by the airlines them- 
selves, he savs. — LM 
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KKERS 

VALVE... 

SIMPLIFIES 
HYDRAULIC 
SYSTEM 

2 :^ REDUCES FIRST COST 
SAVES WfffGHr 
REDUCES 

MAINTENANCE COST 


This special 5-in-l valve was developed for use where 
it is desirable to Individually control each of severol 
pumps. It will automoticolly unload the pump delivery 

temperoture has reached a predetermined maximum. 

The design includes manual unloading of the pump. 
Maximum system pressure is limited by o built-in relief 
valve. A pressure-actuated electric switch is provided 
for use in o signol system to flog system pressure 
changes. The manual pump shut-off cmtrol also serves 
as a firewall shut-off device. 

^KKER^ Incorporated • 

«33I 


As used on one four-engine oirpicne, this accessory 
reduced the number of separate hydraulic units from 
14 to 4 and eliminated four electricol switches. It 
utilizes many standard internal parts. Replacement 
of multiple accessories by the single valve reduced 
procurement costs by about 66%; this does not include 
savings due to the simplified piping. The weight 
saving was also significant. For further information, 
write for new Bulletin A6230. 

V/efcers designs and monafaelures a greet voriety of 
special hydraulic controls for aircroft. Call on us with 

1442 OAKMAN BLVP., DETROIT 32, MICHIGAN 


£N6/N£fftS AND BUUDfRS Of Oil HYDHAUliC- EQUIPMCNT SINCE 1921 




imponei 


AMERICAN WELDING 


I. MANUFACTURING COMPANY 


lanufacturer uses 

welded" 

Kb 


Rings, turbine casings, assemblies 
— or ocher circular welded com- 
ponents — if your requirements 
call for either fusion or resistance 
welding of ferrous or non-ferrous metals, 
our Product Development Division can 
help you. American Welding provides 
designing, engineering, metallurgical 
and machining facilities. Give our 
local representative a call — or write 
direct — we will be glad to study 
your problem. 


DIETZ ROAD 


WARREN, OHIO 



Douglas DC-7 Makes Maiden Test Flight 


Santa Monica, Calif.— Douglas Air- 
craft’s DC-7 nude its maiden Right 
here last week with chief test pilot John 
F. Martin at the controls. 

After a short, nose-high takeoff nm, 
Martin circled the pattern, made a 
swift pass across the runway at 500 ft. 
and climbed out steeply for the 2-hr. 
12-min. first flight tliiit opened an ac- 
celerated test program. 

“I have to keep pulling back the 
throttles. She wants to go like a striped 
ape.” he reported by radio. 

► Quiet Engines— Most observers were 
surprised by the low noise level of the 
four big "rurbo Compound engines 
powering the latest Douglas commer- 
cial transport. 

Noise level was less than the DC-6 
series, despite the innease in power. 
This may be due to the fact that all 
DC-6 exliaust stacks ate ported away 
from the cabin— toward outside obsew- 
ers— whereas the Turbo Compound ex- 
hausts are evenly distributed. 

Martin repotted no overbalance on 


elevators or ailerons— a possible problem 
that apparently had troubled Douglas 
engineers. He said the aircraft liandled 
‘hery good.” 

Co-pilot on the first flight was Bert 
A. Foulds, flight engineer was Duncan 
Hall. 

► Differences- As it lifted from the 
rimwas’, only difference behveen the 
DC-7 and its DC-6B predecessor ap- 
parent to a casual observer was a paint 
job identifying it in giant letters as a 
Douglas DC-7. 

But a closer examination revealed 
hmdamental differences that make a 
new aircraft of the latest Douglas entry 
in the commercial field, 

"We have not changed the basic de- 
sign,” said assistant project engineer 
TTiayle F. Taylor, "but the change from 
tlie DC-6B to the DC-7 is as great as 
from the DC-4 to the DC-6." 

Major changes include: 

• Installation of Wright 3350 Turbo 
Compound engines with higher speed 
from louw weight-to-power ratio. 


• Extensive use of titiuiium in engine 
nacelies- 

• Use of main landing gear as speed 

• New anti-icing carburetor aiiscoop. 

• Accelerated flight test program. 

► Last Piston Airliner— Douglas engi- 
neers were given just one goal in de- 
signing the new aircraft: make it fly 
f.ister than any other commercial piston 
transport in service. This will be the 
last Douglas entry in the piston trans- 
port field. 

E. F. Burton, chief engineer of the 
Douglas Santa Monica Division, de- 
scribed the DC-7 as the “fastest and 
most powerful" transport ever designed 
by his company for commercial opera- 

“This is our blue-ribbon ship for the 
deluxe trade,” said project engineer J. 
R, McGowan. 

Douglas expects the DC-7 to cut an 
hour off transcontinental schedules with 
a cruising speed of 365 mph., which the 
company believes will make it the fast- 
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cit ilirliiict produced in the U. S. until 
the urti>al of jet transports. 

It will cost mote than Sl-5 million 
jgiimst slightly more than S! million 
for the DC-6B. 

► 50 Mpli- Faster— Turbo Compound 
engines will give the DC-7 a maximum 
speed of 410 mph., compared with 360 
niph. for the DC-6B. Wing span of 
1 17 ft. 6 in. and height of 28 ft. 8 in. 
is the same for both transports. But the 
new aireraft is 5 ft. 4 in. longer. 

Despite increased thrust of the four 
Wright 3330 engines, the tail is the 
same sixe. Moving it back by means 
of tlie increased length has balanced 
the thrust and speed increase acrodyna- 
niieaily, and the CG limits remain ap- 
proximately the same. 

Maximum gross takeoff weight is 
listed at 122.200 1b., ag.iinst 107,000 
for the 6B. 

Because the increased length is not 
apparent, fastest way to tell the differ- 
ence between a DC-7 and a DC-6B on 
the ground is by the four-blade 13i-ft- 
diameter Hamilton Standard 6921-A-8 
propellers as contrasted with the three- 
blade Hamilton Standards on the 
DC-6Bs. Oil coolers and engine air- 
scoops also arc more prominent on the 

► Nose Radar— Pitot impact tubes have 
been relocated to make provision for 
nose radar, which Douglas expects to 
be standard airline equipment in the 
future. Structural provisions also Irave 
been made for such radar. 

Tire pitot tube shift from the nose to 
high on each side gives several other 
advantages: 

• Tubes are in view of the pilot, who 
now can check visually to see that cos ers 
have been removed. 

• Collision with a bird will not knock 
out both pitot tubes at once. 


• New locations may result in more ac- 
curate readings at high angle of attack, 
as when near a stall, according to Doug- 
las engineers. 

Plastic ram’s horn antenna for VHP 
is mounted atop the fuselage, repbeing 
the straight 24-in. mast on the bottom 
of the DC-6B. Tlius nose gear no 
longer is able to shield the antenna from 
the tower, as occasionally happens with 
the 6B. 

► Increased Stability- The 2-deg . nacelle 
incidence on the DC-6 series has been 
eliminated on the DC-7 to give more 
stability and case propeller loads. Na- 
celle structure is strengthened greatly 
due to large increase in thrust and 
torque of the engines, which boosted 
bending moment 37%, shear 26%. 

Outboard nacelles arc the same 
length as on the 6B. but the engine 
section is 11 in. longer. The inboard 
nacelle is 4 in. longer, in addition to 
the 1 1 in. added by the Wright engine. 
The extra length of the inboard nacelles 
provides for larger tires, if needed, in 
the future. Present tires are 13.5(bc20 
20-plv rating. 

DC-7 brakes and gear are larger. 


DC-7 at a Glance 

Maximum speed 410 mph. 

Cmising speed 365 mph. 

Wingspan 117ft..6in. 

length 108 ft.. 11 in. 

Height 28 ft., 8 in. 

Passenger capacity 4S. 64. or 95 

Crew 5 or 6 

Maximum gross takeoff weight 

122,200 lb. 

Fuel rapacity 5,312 gal. 

.Absolute range 4,450 mi. 

Takeoff horsepower. . .3.250 each engine 
Engines. Wright 3350Tiirpo Compound 
Propellers. .Hamilton Standard 6921A-8 
four blade. I H-ft. diameter 


Goodyear triple-disc brakes are under- 
going dynamometer tests. Provision 
also is made for Hytiol anti-skid brakes. 
Skid warning systems will be installed 
in the first tsvo DC-7s used in the test- 
ing program. 

► E^pe Hatch— Belly cargo door on 
the new aircraft is larger and is centered. 

To meet a future Civil Aeronautics 
Administration requirement, there is a 
new floor-length 24-in. x 32-in, escape 
exit in the aft end of the aircraft open- 
ing out of the lounge. Elimination of 
one seat in the lounge was necessary to 
make room for this door. 

Although there is no change in the 
size of the tail, the rudder tab is about 
23 in. longer and the tab control is at 
the bottom instead of in the center as 
on the DC-6B. This is expected to 
eliminate icing problems encountered 
on the older transport. 

DC-7 has basically the same electrical, 
hydraulic and control systems as the 6B. 

Interior design will depend, as usual, 
on individual airline preference. One 
version will use the additional length 
for cargo space, another for increased 
passenger seating. 

► Bandaid Soundproofing— Because in- 
crease in engine posver means more 
noise, 500 lb. mote soundproofing ma- 
terial is requited in the DC-7. In the 
section near the propellers, number of 
frames in the fuselage has been doubled 
to decrease sibtafion. 

Acoiistimat soundproofing, consisting 
of layers of aluminum foil and tape, 
has been used in place of mica. Project 
engineer McGowen said that while mica 
appeared just as efficient and about the 
same weight, installation of the Acousti- 
mat soundproofing was much easier- 
"much like putting a Bandaid on a kid.” 
as lie termed it. 

W’indow size remains the same: but 
to cut down noise, an additional plexi- 
glas pane, free-floating in rubber, has 
been added, resulting in a triple pane. 

Another innovation for passenger 
comfort is the Douglas-designed Freon 
refrigeration system. In addition to in- 
flight cooling, the Freon system will 
operate from a ground electrical supply 
wlien the engines are not turning over. 
Douglas engineers said this «'ill prevent 
the aircraft from becoming uncomfort- 
ablv hot while standing on the ground 
for long periods prior to passenger 
boarding. 

► Speed Brake— Pilots will find few dif- 
ferences between OC-6B and DC-7 
cockpits. This is deliberate, because 
airlines plan to interchange crews. Mc- 
Gowen said this is one reason Douglas 
resisted efforts to require the installa- 
tion of a flight engineer's sfation in the 
DC-7. 

Main landing gear on the DC-7 may 
be used bs’ pilots as a speed brake. 
MTieels and other components have 
heen strengthened so thes' mav be ex- 
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FOUR-BLADE Flamiltoo Standard prop, 
one blade in reverse positron, goes on DC-7. 


tended at 300 mph. indicated airspeed 
(about 410 mph. at 20,000 ft-). 

TTic drag of the aircraft almost is 
doubled by extending the main gear, 
according to McGowen. A pinchgrip 
handle trips the uplatch. allowing the 
gear to fall free without hydraulic pres- 
sure. Extension of the nose wheel or 
retraction of the main gear is accom- 
plished in the nomial manner by use of 
the standard landing gear handle, which 
os’crrides the speed brake control. 

Douglas engineers expect this to aid 
in turbulence and to allow steep descent 
at destination. Douglas also is trying to 
increase the speed of retraction to 7 
sec. Gear retraction on the DC-6B re- 
quires 84 SCC.-9 sec. 

► Beans Front Chaff De-Icing— The new 
carburetor airscoop is designed to give 
tlic pilot a "threshold” device for use 
ivhcn on the edge of icing conditions. 
It prevents ice-inducing moisture par- 
ticles from entering the carburetor by 
elixx'rting aerodynamic flow to an alter- 
nate ait intake in what McGowen calls 
a "beans from chaff” principle of cen- 
trifug.ll separation. Ram recovery 
characteristics are said to be good. 
During severe icing, the pilot can 
switch to heat, but he avoids power or 
altitude loss under marginal icing. 

Among the minor cockpit changes 
pilots will notice are these: 

■ Kollsman Scries 863 Mach airspeed 
indicator lias been in.stallcd. Unlike a 
Mach meter, tliis pro'ides a separate 
bellows and red pointer for \lach indi- 
cation in addition to standard pointers 
for airspeed. Thus, pilot at a glance 
can determine indicated airsjiccd and 
Macli without involved computation. 

• New trim tab has been installed on 
the left-hand aileron. Tills i.s cable-eon- 
trolled to a cockpit wheel. Pilots have 
complained that while the geared tab 


l^reat Airlines 

from Little Airlines grow 


and become GREAT assets to the 
commercial and military might 
of our Nation! 


EASTERN AIR LINES. INC. of New York City is one of the finest 
exomples of such dynomic development. For Eastern begon back 
in 1928 when their first parent company was formed, backed 
only by private capital and the stern determination to render a 
vital new service to the Notion and its citizenry, 
ft was then that Harold F. Pitcairn, an aircraft manufacturer, 
successfully bid to corry (he moil from New Brunswick, New 
Jersey, to Atlanta. Pitcairn Aviation Company began this service 
the following year with 5 Pitcairn PA-5 Moilwings, and by 1930 
when the name was changed to Eastern Air Transport, the com- 
pany was operating 6 Curtiss Condors. 14 Kingbirds, a Ford tri- 
motor and 2 Foiker tri-motors. In 1931 New York A/rwoys was 
added; in 1933 Ludington Airlines; and in 1936 Wedell-V/il- 
liams Tronsport Corporation. In 1938 famous Captain Eddie 
Rickenbacker and his associates bought Eastern Air Transport 
and formed Eastern Air Lines, Inc., operating a modernized fleet 
including: 2 Stinson ffeiionts, 10 Douglas OC-2's ond 10 Douglas 
DC-3's. During that year Eastern carried on unprecedented 162,- 
246 revenue passengers ond rolled up the then impressive record 
of more than 8 mi//ion revenue miles. 

Today, fifty years after the famous Wright Brothers' first flight 
at Kitty Hawk, North Carolina, Eastern's Great Silver Fleet in- 
cludes more (hon 34 Lockheed Constellations, 60 Martin Silver 
Fafeons, and II Douglas OC-4's. And route mileage has grown 
from a humble 1417 miles to the present 12,746 miles. 

Thus on the golden anniversary of powered flight, NORTH 
AMERICAN AIRLINES, an independent carrier pioneering air 
coach in today's tempo, congratulates Eastern Air Lines and 
Captain Eddie Rickenbacker and his associates, for its contribu- 
tion to the development and growth of the Nation's oir transport 
industry under the American free enterprise system. 


(SacoAd in a »riei - FOLLOWING THE TRAIL OF THE PIONEERS) 


NORTH AMERICAN AIRLINES 


First in Air Coach 
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on the DC-6B gives the desired rate of 
roll, it is difficult to trim. Addition of 
the cable-controlled tab is expected to 
take care of this. 

• Turning angle of the new aircraft will 
be 2 deg. greater, although wheel base 
remains the same. Nose steering power 
has been increased 60%. 

• Engines svill have the mechanical 
blower shift similar to the DC-4. Blower 
shift in the DC-6 series is electrical. 

• Thickness of the inner panel of the 
cockpit windshield lias been increased 
to provide mote impact strength for 
protection against birds at higher speeds 
of the DC-7. 

► Titaniuni Skins— Titanium was used 


extensively in the nacelles, with a weight 
saving of more than 200 lb. Douglas 
said this is the first time titanium has 
been used in any commercial aircr.ift in 
other than token quantities. 

“.Approximately 90% of the primary 
structural nacelle skins aft of the fire- 
wall, as well as the firewall itself, are of 
this material," McGowen said. 

.Assistant project engineer Taylor 
pointed out the use of titanium in the 
DC-7 is part of a testing program de- 
signed to develop and explore uses for 
the nesv metal. Its use in the engine 
nacelles means a thorough test lot vi- 
bration, heat, air flow and corrosion. 

► DC-7 Tests— Flight testing of the 


DC-7 will be unusual for a Douglas 
commercial transport. First three 
DC-7s off the line will be used in the 
accelerated flight test program, the 
fourth for ground tests. 

First two aircraft will be completely 
instrumented, the third will have in- 
terior airline fittings. With complete 
instrumentation available from the first 
flight, Douglas plans to run 6-7 hr. 
fliglits to speed up testing. CG shifts 
may be made in flight by using water 
tanks, pumps and dump chutes. Longer 
flights will allow engineers to check 
calculations in flight, request further 
tests immediately. 

“We expect this to be the most effi- 
cient testing we’ve ever done," said 
McGowen. Even prior to the maiden 
flight, instruments were in service check- 
ing engine runups. Elapsed time of the 
test program is expected to be 50-70% 
less u.sual with the same flight time. 

► Year-End Deliveries— Douglas expects 
CAA certification by year’s end, plans 
IS deliveries by that time, Twen^’-five 
DC-7s have been ordered by .American 
.Airlines. 2> by United, four by Delta- 
Chic.igo & Southern and four bv Na- 
tional for an announced total of 58. At 
present, more DC-6Bs are on order than 
DC-7s, 

DC-7s ate being turned out on the 
same assembly line with 6Bs, 6.As and 
twomilitaryvariantsofthcA. W.J.C. 

Final Mail Rate Puts 
Northeast Out of Red 

Northeast Airlines is out of the red 
as the result of a Civil Aeronautics 
Board show-cause order proposing a 
final mail rate granting $542,242 mote 
subsidy per year tlian the carrier got 
on its temporary pay. 

Northeast operating loss last year 
was $292,901. Sale of equipment 
yielded $262,453 net non-operating in- 
come and an income tax credit totaled 
$2,548, leaving a net loss of $27,920. 

Under the new final mail rate, the 
company should earn $365,000 a year 
after taxes if business goes as forecast. 
That is an S% return on investment, as 
CAB figures it. 

► Mail Rate— Final rates set by the 
Board are estimated to yield $1,754,679 
a year from last October foiwatd and a 
total of $8,599,861 for the five and a 
half \’ears from May 1, 1947. to Sept. 
30, 1952. 

Future rate is 29 cents pec revenue 
plane-mile floum, compared wth the 
temporary rate of 20 cents. For the 
back period, final rate is increased from 
36.27 cents to 37.87 cents. 

The new mail rate for Northeast is 
92% subsidy, according to CAB. With 
mail making up 20% of revenue, the 
carrier is currently the most subsidized 
trunk airline. 



AIRCRAFT 

TUBING 


From the time Henry Berliner made the first 
successful American Helicopter in 1922 until 
the present day whirling giants, steel tubing 
has played a major part in the construction of 
these machines, offering light weight, strength 
and the dependability of steel. 


Cail, write or wire Service Steel for details 
an your aircraft tubing requirements. 
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Cuba Ups Landing Tax 
(McGrawHiH World News) 
Havana— A 400% increase in the Cu- 
ban federal landing tax charged air 
tourists has aroused bitter protests from 
local business and civic organizations. 
The charge, which went into effect May 
1, is $2.50 per person, compared with 
the previous tolf of 50 cents. 

Income from the new tax will be ap- 
proximately $400,000 annually and will 
be used to finance promotional activities 
of the recently reorganized Cuban 
Tourist Bureau, formerly an autono- 
mous agency but under the wing of the 
Communications Ministry at the pres- 


CAB ORDERS 

suspend service temporarily at Coalinea. 
Oroville and Vailejo-Napa, Calif., provided 
it serves Sacramento only on flights starting 
or ending at Reading or a point north of 
there. E5371. 

Trans-Texas Airways authorized May 12 
to suspend service temporarily at McCamey- 
Sheffield. Tex. E7370. 

Cordova .Airlines authorized May 12 to 
suspend service at Whittier, Alas^, until 
adequate seaplane facilities became avail- 
able. E7369. 

United Air Lines 54-seat DC-4 aircoach 
tariff suspension proposal by Eastern Air 
Lines dismissed May II because of CAfi- 
United compromise in which UAL promises 
to increase, seating to 64 seats as planes 
come through overhaul this year. E7367. 
Enforcement proceeding for violation of 
the 64-seat tariff dismissed May 8. E7365. 

Ptovincetown-Boston Airline interline 
agreements with American and other car* 
riers approved May 11. E7366. 

Ozark .Airlines denied on May 6 an ex- 
emption requested to By Peoria-Chicago, 
pending hearing of new application for new 
Kansas City Chicago route. E7364. 

Wien Alaska Airh’nes temporary mail rate 
fixed May 6 at rate proposed in April 23 
sliow<ausc order. E7365. 

Mackey Air Transport authorized May 6 
to change its name to “Mackey Ait Lines." 
E7362. 

Central .Airlines request for exemption to 
serve Bonham. Tex., withdrawn by carrier 
and dismissed May 7. E7361. 

Amendment of investigation order on re- 
newal of regulation covering authorization 
of freight forwarders making clear that 
scope of case relates to all matters concern- 
ing their services to air caniets. E7357. 

Fred B. Lee, new Civil Aeronautics Ad- 
ministrator, was designated .May 6 as oflidal 
complainant in all CAB proceedings now 
pending. S565. 

Propeller Service Cotp. repair station cer- 
tificate revoked May 5 for altering, welding 
and le-machiaing counterweights iu pitch- 
ehange mechanism of Hamilton Standard 
propellers sold to de Havilland for observa- 
tion planes in violation of approved practice 
and provisions of CAA Manual No. 18. 
S564. 


ruundirip daily on Route 87, provided it 
gels at least two trips a day on another 
route. E7360. 

Alaska .Mtlioes and Wien Alaska denied 
-\Iav 5 request that records in Alaska route 
modification case be ic-opened. Oral argu- 
ment of the case was held Nov. 18, 19, 
1952, and cases are submitted for decision. 
E7339, 7358. 

CAB CALENDAR 

Prehearing conference: 

States-.Alaska route and merger case. Ex- 
aminer. Francis Brown. May 25. 

Lake Central Airlines renewal shou-cause 
order. Joseph Fitzmaurice. Mav 26- 

National Airlines Miami-Philadelphia 


coach fare investigation. F. Mcrrit Ru 
June 19. 

Examiner heating: 

Trans-Atlantic cargo route case. Herbert 
Bryan. In progress. 


Richard wSsh and Ralph Wiser. In prog- 
ress at Miami Beach. 

Tariff liability investigation. James Kieth. 
June 1. 

Trans-Pacific Airlines certificate renewal 
case. Thomas Wretm. June 15. 

North American Airlines enforcement 
6000. William Cusick. June 23. 

West Coast-Hawaii route Case 5589. 


Thorr 


s Wre 


Statcs-Alaska n 
m-n. Indefinib 
nents schedule 


. July 6. 


d merger. Francis 



SABRE JET’S EDGE CUTS DEEPER 

. . . with PASTUSHIN TANKS 

Postushin-made [ettisonable fuel tanks give North 
American Aviation's F-86 greoter fuel capacity . . . 
give it thof fighting edge in Korean combat. 

AmCHAFT FUSl TANKS • SEATS « LANDING FUPS 
AllERONS • lAIL SURFACES • BOMB BAY DOORS 



PASTUSHIN corp'o\^;^,'^oN 


IS ANGELES INTERNATIONAL AIRPORT, LOS ANGELES. CALIFORNIA 
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SHORTLINES 


► British Commoowealth Pacific Air- 
lines, associate of BOAC, has celebrated 
the fifth aiinivcrsan- of its first trans- 
pacific sen-icc. Comnioiiwealtli Pacific 
operates DC-6s, carn'ing -18 dav or 57 
o\crni|lit passengers ou its “Southern 
Cross" route from Australia/New Zea- 
land to \'aucouvcr. B. C. The airline 
has floM-n 259,068,275 passenger-miles, 
2.150,45-1 cargo ton-miles and 1,640,- 
366 mail ton-miles. 

► British liuropean Airways has begun 
tri-weekly Londan-N'aples-^talta scts’ice. 

► British Ministry of Civil Aviation has 
ruled civil aircraft mas not fls under 
11,000 feet within five nautical miles 
of Buckingham Palace between 7 a.m. 
and 7 p.m. Coronation Day June 2. 

► British Overseas Airways Corp. will 
operate 58 roundtrip tourist coach Con- 
stellation flights between New York- 
Montreal-London, this ntonth. Last 
month. BO.\C flew 35 Atlantic round- 
trips. . . . Has been granted right to 
operate scheduled service until Mar. 31. 
I960, on its London-Genesa-Duessel- 
dorf or Frankfurt-Romc-Nicosia-Beirut 

► Canadian Pacific .Airlines has started 
■'independent action" to offer emigrant 
fares on DC-6B service from Hong 
Kong and Japan to the U. S. and Brazil. 
Tokyo-Sao Paulo emigrant fare will be 
S250 less than tegular SI, 210. CAB re- 
cently disapproved a similar lATA emi- 
grant fare unless it was arranged by 

► Continental .Air Lines and United ask 
speedy CAB approval of a one-plane 
DC-6 interchange Seattle, Portland, 
Denver, AAhchita, Tulsa. - . . Continen- 
tal continues opposing a proposed East- 
ctn-Braniff-TW'.-A inter-change proposal 
Houston-AA'est Coast, “duplicating" 
the Continentiil-.Americaii interchange, 

► International Civil .Aviation Organ- 
ization reports the United Kingdom as 
the 19th state to sign the Rome con- 
vention of 1952 on limited liability of 
airlines for personal and property dam- 
age in foreign territory. US.A refuses 
signature. 

► K.L.M. Royal Dutch Airlines has re- 
fused a permit to land airaaft at Mala- 
Mala -Airport in South Africa because 
it has been notified that lionesses with 
newborn cubs arc making homes on 
the field's runway. 

► National .Air Taxi Service doubled 


its mcmbctsliip during 1952, now has 
93 certified operators in 32 states and 
Alaska, compared w.4th 47 members at 
the beginning of 1952. NATS mem- 
bers flew an estimated 4i million pas- 
scngcr-milcs for an estimated revenue 
of S650.000, and maintained about 300 
aircraft for air taxi service, completing 
an estimated 9,000 roundtrips. 

► NortliKcst Airlines is changing its 
trade name to Northwest Orient Air- 
lines. . , . Corporate name will remain 
unchanged. . , . Company's Super Con- 
.stellations will be delivered with 47- 
seat luxury arrangement, but are de- 
signed for conversion to 99-scat coach 
and one version would scat 112 pas- 
sengers, according to Henry Dreyfuss, 
interior designer of the plane. . . . 
•Airline had its biggest day in company 
historv Mav 4 when domestic passenger 
revenue totaled SI 36.414. 

► Ozark .Airlines Iras C.AB permission 
to serve Milw.aukee from St. Louis. . . . 
Company also has asked C.AB to revoke 
the certificate of Lake Central Airlines 
and grant the routes to Ozark, or ap- 
prove Ozark acquisition of Lake Cen- 
tral. 

► Pan American World Airways reports 
its coach service started to Hawaiian 
Islands last December has almost dou- 
bled traffic to the islands. Company 
uses 81-seat Stratocmisers for coach. 
60-scat Stratocriiiser for first-class. 

► Pioneer .Air Lines last week moved 
operations from Mcacham I'icld in Ft. 
\Vorth to .Amon Carter Memorial Air- 

► Seaboard & Western Airlines has 
flown 7.801,504 freight ton-miles in 
commercial and military oper.itions 
over the Atlantic and Pacific in the 
first quarter of this year, an increase of 
68% over the first quarter of 1952. . . . 
Completed six years of trans-Atlantic 
operations on its 1.931st crossing re- 

► Slick Airways' new DC-6A ait freight 
service is releasing C-46s for mote 
flights to sen’e intermediate cities and 
to feed info DC-6A transcontinental 
schedules. 

► Southern Airways operated during 
-April with a load factor of 34.73%, 
highest in company’s history. 

► United Air Lines is merchandising 
semi-private group accommodations in 
the forward compartment of its DC-6B 
Mainliners. Eight seats, tvvo-facing-two 
on either side of the aisle, are provided. 
. . . Flew 212,372,000 revenue passen- 
ger miles, in April, 13% increase above 
April 1952. 


AVIATION CALENDAR 


May 26— Second histoiical meeting, Insti 
tiite of the Aeronautical Sciences, IAS 
Building, New York. Guest speaker; Clar- 
ence D. Chamberlin. 

May 28-29-.Aetonautks conference spon- 
sored by the Michigan Department of 
Aeronautics, Kellogg Center. Michigan 
State College, East Lansing. 

May 31— Fifth annual Wright Memorial 
Glider Meet, South Dayton (Ohio) Air- 
port. 

lime 5-fuly 5-20th Iiilernatioiial Aviation 
Display, sponsored by the Union SjTidi- 
cale des Industries .Actouautiqucs. Bourget 

lune '^-li-Second International .\viation 
Trade Show, Hotel Statlor, New York. 

fime n-13-Fifth annual All-Women In- 
ternational Air Race, Welland, Oivt., to 

Ninety-Nines. Inc. 

lime 16— Seventh session of the assembly of 
the International Civil Aviation Organi- 
zation, Brighton. England. Session is ex- 
pected to last three to four weeks. 

luHC 16-19— Spring technical meeting of the 
American 'Welding Society. Shamrock 
Hotel, Houston. 

June 17-19— Mid-year meeting of Aviation 
Distributors and Mamifacturers .Assn.. 
Chateau Lake Louise, .Alberta, Canada. 

June 19-21-Pennsylvania Stale AVing con- 
vention of the Air Force .Vssn., Hotel 
Roosevelt, Pittsburgh. 

June 22-)uIy 3— Special summer program 
presenting a foimalized theory for analysis 
and synthesis of feedback control systems. 
Massachusetts Institute of Technology, 


nc 29-July 2-Scml-anmial nice 
ican Society of Mechanical 
Hotel Staller. Los Angeles. 


July 3-7-Seventh All-Wi 
licntal Air Race from Li 
Lone Beach, Calif. 

Inly 4-3-Dcdication of C 
port. Matloon, HI. 

July 6-17-Special sunmir 
vanced strength of mat 
Inly 9-12-Sixth Inter— 




avnc Coimtv .Airport, Detroi 

■ V. . . c .I.. 


. 15-16-IAS Annual Siimiiver Meeting, 

Honors Dinner. IAS Building. Los An- 
geles. Calif. 

iig. 2— Amarillo, Tex.. lavcee .Air Fait, 
obsenance of SOth Aimiversarv- of Pow- 
ered Flight. Tradewind .Airport. 

Hg. 2-8-Foiuth aiimial congress. Interna- 
tional .Astronautical Federation. Zurich, 


!h legal cr 
il Civil A 


Aug. 19-21-Westcm Klee 
Convention. Civic Audit 

Aug. 25— Opening of the 


tion Organization, Rio de laneir 
Sept. 5-7— National Aircraft Show and 50th 
anniversary of powered flight, Dayton 
(Ohio) Municipal Airport. 

Sept. 7-17— Fourth intemationa! .Aeronauti- 
cal Conference, joint meeting of RAeS 
and IAS, London. 
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Frankly, working at North Amencan 
requires bard thinking and plenty of 
vision. Because North American always 
works in the future. 'Yet, if you are 
interested in advanced thinking, if you’d 
like to work ou the planes that will 
make tomorrow’s aviation hisCory.you’li 
like working at North American, North 
American offers these extra benefits, too. 

North Amorieon ffxtras — 


faoaily plan • si 


company 24 years yc 


Write Today 

Please write us for complete informa- 
tion on career opportunities at North 
American. Include a summary of your 
education, background and experience. 



NORTH AMERICAN 
AVIATION, INC. 

D*pt. 10, EnginMrins Parsannal Office 
Lm Angslai Inrscnelionel Airport 
Us Arygtloi 4S, Colif.; Celirmbut l«. Ohio 
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EDITORIAL 




Bendix 

Ibrque-Unic 

Steering 

A new and better steerable nose gear 
design . . , Easier and more efficient 
steering action . . . Important savings 
in weight, space and maintenance. 






ON THE 
NATION'S AIRLINES 


Our nation’s airlines still rely 100% on recipro- 
cating engines because of their sturdy record of 
reliability and fuel economy. Leader in the devel- 
opment of more powerful aircraft engines has been 
the famous Wasp and Wasp Major series produced 
by Pratt & Whitney Aircraft. 

For many years, Foote Bros, have manufactured 
precision gearing for engines manufactured by 
Pratt & Whitney Aircraft, and this gearing has 
played its part in the superb service these engines 
have given the American public. 


Foote Bros. Gearing and Mechanical Drives are also 
contributing to the successful operation of many of the 
nation's leading jet engines. Many of these jet engines 
are manufactured by Pratt & Whitney Aircraft for the 
Air Force and Navy. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
4545 South Western Boulevard • Chicago 9, Illinois 




FOOTE.-B^OS 




'opv &ea/ia. 


